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CAS REGISTRY enhanced with new experimental property tags 


NEWS 
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NEWS .EXPRESS 29 JUNE 2007: CURRENT WINDOWS VERSION IS V8.2, 

CURRENT MACINTOSH VERSION IS V6.0c(ENG) AND V6.0Jc(JP), 
AND CURRENT DISCOVER FILE IS DATED 05 JULY 2007. 

NEWS HOURS STN Operating Hours Plus Help Desk Availability 
NEWS LOGIN Welcome Banner and News Items 

NEWS IPC8 For general information regarding STN implementation of IPC 8 

Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties. 

********+***** STN Columbus *************** 
FILE 1 HOME 1 ENTERED AT 06:45:15 ON 20 AUG 2007 



=> file reg 

COST IN U.S. DOLLARS 



SINCE FILE TOTAL 



FULL ESTIMATED COST 



ENTRY SESSION 
0.21 0.21 



FILE 'REGISTRY 1 ENTERED AT 06:45:29 ON 20 AUG 2007 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2007 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 

STRUCTURE FILE UPDATES: 19 AUG 2007 HIGHEST RN 944998-48-5 
DICTIONARY FILE UPDATES: 19 AUG 2007 HIGHEST RN 944998-48-5 



New CAS Information Use Policies, enter HELP USAGETERMS for details. 
TSCA INFORMATION NOW CURRENT THROUGH June 29, 2007 



Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

REGISTRY includes numerically searchable data for experimental and 
predicted properties as well as tags indicating availability of 
experimental property data in the original document. For information 
on property searching in REGISTRY, refer to: 

http: / /www. cas .org/ support/stngen/ stndoc/properties .html 

=> e benzylmalonate/cn 



El 


1 


BENZYLMALEIMIDE-GLYCIDYL METHACRYLATE-METHACRYLIC ACID 
L METHACRYLATE-SR 399E COPOLYMER/CN 


E2 


1 


BENZYLMALEIMIDE-VINYL CHLORIDE GRAFT COPOLYMER/CN 


E3 


0 


— > BENZYLMALONATE/CN 


E4 


1 


BENZYLMALONATE METHYL ESTER MONOAMIDE/CN 


E5 


1 


BENZYLMALONIC ACID/CN 


E6 


1 


BENZYLMALONIC ACID BIS-4-PYRIDYLAMIDE/CN 


E7 


1 


BENZYLMALONIC ACID DIETHYL ESTER/CN 


E8 


1 


BENZYLMALONIC ACID MONOETHYL ESTER/CN 


E9 


1 


BENZYLMALONIC ACID-ETHYLENE GLYCOL POLYMER/CN 


E10 


1 


BENZYLMALONIC ACID-ETHYLENE GLYCOL POLYMER, SRU/CN 


Ell 


1 


BENZYLMALONITRILE/CN 


E12 


1 


BENZYLMALONODINITRILE/CN 



=> FIL STN GUIDE 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 



SINCE FILE TOTAL 
ENTRY SESSION 
1.35 1.56 



FILE 1 STNGUIDE 1 ENTERED AT 06:47:25 ON 20 AUG 2007 
USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT 
COPYRIGHT (C) 2007 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE CONTAINS CURRENT INFORMATION. 

LAST RELOADED: Aug 17, 2007 (20070817/UP) . 

=> 

Uploading 

THIS COMMAND NOT AVAILABLE IN THE CURRENT FILE 
Do you want to switch to the Registry File? 
Choice (Y/n) : 

Switching to the Registry File. . . 

Some commands only work in certain files. For example, the EXPAND 



command can only be used to look at the index in a file which has an 
index. Enter "HELP COMMANDS" at an arrow prompt (=>) for a list of 
commands which can be used in this file. 

=> FILE REGISTRY 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.42 1.98 

FILE 1 REGISTRY 1 ENTERED AT 06:51:50 ON 20 AUG 2007 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2007 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 

STRUCTURE FILE UPDATES: 19 AUG 2007 HIGHEST RN 944998-48-5 
DICTIONARY FILE UPDATES: 19 AUG 2007 HIGHEST RN 944998-48-5 

New CAS Information Use Policies , enter HELP USAGETERMS for details. 

TSCA INFORMATION NOW CURRENT THROUGH June 29, 2007 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

REGISTRY includes numerically searchable data for experimental and 
predicted properties as well as tags indicating availability of 
experimental property data in the original document. For information 
on property searching in REGISTRY, refer to: 

http: //www. cas . org/support/ stngen/stndoc/properties . html 

=> 

Uploading C:\Documents and Settings\PZucker\My Documents \ Examination Auxiliary 
files\10531382\10531382 benzyl malonic acid.str 

LI STRUCTURE UPLOADED 

=> d 11 

LI HAS NO ANSWERS 
LI STR 



O O 




Structure attributes must be viewed using STN Express query preparation. 



i 



=> search 11 exact full 

; FULL SEARCH INITIATED 06:52:16 FILE f REGISTRY ' 
FULL SCREEN SEARCH COMPLETED - 19 TO ITERATE 



100.0% PROCESSED 
SEARCH TIME: 00.00.01 



19 ITERATIONS 



2 ANSWERS 



L2 



2 SEA EXA FUL LI 



=> 



dscan 



L3 



0 DSCAN 
0 DSCAN 



=> d scan 12 1-2 

f l-2 f IS NOT A VALID FORMAT FOR FILE •REGISTRY' 

L2 2 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic-l~14C acid, 3- (phenylmethyl ) ester (9CI) 

MF C10 H10 04 

CI COM 



O O 

J 11 

HO- 14 C - CH2~ C- O- CH2- Ph 



**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



The following are valid formats: 

Substance information can be displayed by requesting individual 
fields or predefined formats. The predefined substance formats 
are: (RN = CAS Registry Number) 

REG - RN 

SAM - Index Name, MF, and structure - no RN 

FIDE - All substance data, except sequence data 

IDE - FIDE, but only 50 names 

SQIDE - IDE, plus sequence data 

SQIDE3 - Same as SQIDE, but 3-letter amino acid codes are used 

SQD - Protein sequence data, includes RN 

SQD3 - Same as SQD, but 3-letter amino acid codes are used 

SQN - Protein sequence name information, includes RN 

CALC - Table of calculated properties 
EPROP - Table of experimental properties 
PROP - EPROP and CALC 

Any CA File format may be combined with any substance format to 
obtain CA references citing the substance. The substance formats 
must be cited first. The CA File predefined formats are: 

ABS — Abstract 

APPS — Application and Priority Information 

BIB — CA Accession Number, plus Bibliographic Data 

CAN — CA Accession Number 

CBIB — CA Accession Number, plus Bibliographic Data (compressed) 



IND — Index Data 

IPC — International Patent Classification 

PATS — PI, SO 

STD — BIB, IPC, and NCL 

IABS — ABS, indented, with text labels 
IBIB — BIB, indented, with text labels 
ISTD — STD format, indented 

OBIB AN, plus Bibliographic Data (original) 

OIBIB OBIB, indented with text labels 

SBIB BIB, no citations 

SIBIB : IBIB, no citations 

The ALL format gives FIDE BIB ABS IND RE, plus sequence data when 
it is available. 

The MAX format is the same as ALL. 

The I ALL format is the same as ALL with BIB ABS and IND indented, 
with text labels. 

For additional information, please consult the following help 
messages : 

HELP' DFIELDS — To see a complete list of individual display fields. 
HELP FORMATS — To see detailed descriptions of the predefined formats. 
HOW MANY MORE ANSWERS DO YOU WISH TO SCAN? (1) : f ile caplus 
•FILE CAPLUS 1 IS NOT VALID HERE 

To display more answers, enter the number of answers you would like to 
see. To end the display, enter "NONE" , "N", "0", or "END". 
HOW MANY MORE ANSWERS DO YOU WISH TO SCAN? (1) :1 

L2 2 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, 1- (phenylmethyl) ester 

MF CIO H10 04 

CI COM 



O 



Ph- CH2~ O- C- CH2~ CO2H 



**PROPERTY DATA AVAILABLE IN THE 1 PROP 1 FORMAT** 



ALL ANSWERS HAVE BEEN SCANNED 



=> file caplus 

COST IN U.S. DOLLARS 



SINCE FILE 
ENTRY 
64 . 55 



TOTAL 
SESSION 
66.53 



FULL ESTIMATED COST 



FILE ' CAPLUS 1 ENTERED AT 06:54:15 ON 20 AUG 2007 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2007 AMERICAN CHEMICAL SOCIETY (ACS) 



t 



Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided to assist you in searching 
databases on STN. Any dissemination, distribution, copying, or storing 
of this information, without the prior written consent of CAS, is 
strictly prohibited. 

FILE COVERS 1907 - 20 Aug 2007 VOL 147 ISS 9 
FILE LAST UPDATED: 19 Aug 2007 (20070819/ED) ' 

Effective October 17, 2005, revised CAS Information Use Policies apply. 
They are available for your review at: 

http : //www. cas . org/ inf opolicy . html 



=> 12 
L4 



95 L2 



=> 12/prep 

95 L2 
4448302 PREP/RL 
L5 25 L2/PREP 

(L2 (L) PREP/RL) 

=> d 15 20-25 ti fbib abs 



L5 ANSWER 20 OF 25 CAPLUS COPYRIGHT 2007 ACS on STN 
TI Modified allergens 

AN 1982:50598 CAPLUS «LOGINID: : 20070820» 

DN 96:50598 

TI Modified allergens 

IN Moran, David Martin; Roy, Peter 

PA Beecham Group. Ltd. , UK 

SO Eur. Pat. Appl . , 42 pp. 

CODEN: EPXXDW 
DT Patent 
LA English 
FAN.CNT 1 



PI 



AB 



PATENT NO. 


KIND 


DATE 




APPLICATION NO. 




DATE 


EP 38153 


A2 


19811021 




EP 


1981-301475 




19810406 


EP 38153 


A3 


19821222 












R: BE, 


CH, DE, FR, GB, 


IT, NL, 


SE 


GB 


1980-12295 


A 


19800415 


ZA 8102341 


A 


19820428 




ZA 
GB 


1981-2341 
1980-12295 


A 


19810408 
19800415 


AU 8169522 


A 


19811022 




AU 
GB 


1981-69522 
1980-12295 


A 


19810414 
19800415 


ES 501377 


Al 


19821101 




ES 
GB 


1981-501377 
1980-12295 


A 


19810414 
19800415 


CA 1175743 


Al 


19841009 




CA 
GB 


1981-375452 
1980-12295 


A 


19810414 
19800415 


JP 56161333 


A 


19811211 




JP 
GB 


19.81-56851 
1980-12295 


A 


19810415 
19800415 


Ryegrass or 


ragweed pollen allergen 


is 


modified by binding 


it' 


to dipeptide 



methylesters such as COCH2COIleIleOMe . Administration of the modified 
allergen (usually 100 ng) on days 3, 5, and 7 after immunization of 
mice with the allergen inhibited the formation of IgE antibody. 



L5 ANSWER 21 OF 25 CAPLUS COPYRIGHT 2007 ACS on STN 

TI Chemistry of pyrrolic compounds. XLVI . Benzyl p-keto propionate 

porphyrins: a new synthesis of deoxophylloerythroetioporphyrin and 

harderoporphyrin 
AN 1981:30727 CAPLUS «LOGINID : : 20070820» 
DN 94:30727 

TI Chemistry of pyrrolic compounds. XLVI. Benzyl p-keto propionate 

porphyrins: a new synthesis of deoxophylloerythroetioporphyrin and 
harderoporphyrin 

AU Chaudhry, Irshad A.; Clezy, Peter S.; Mirza, Aminul H. 

CS Dep. Org. Chem. , Univ. New South Wales, Kensington, 2033, Australia 

SO Australian Journal of Chemistry (1980), 33(5), 1095-104 
CODEN: AJCHAS; ISSN: 0004-9425 

DT Journal 

LA English 

AB Porphyrins with benzyl p-oxopropionate side chains have been prepared 
by condensation of the appropriate porphyrin acid chloride with the Mg 
chelate of the enolate form of PhCH202CCH2C02H . Intermediates of this 
class have been used in the preparation of deoxophylloerythroetioporphyrin and 
harderoporphyrin . 

L5 ANSWER 22 OF 25 CAPLUS COPYRIGHT 2007 ACS on STN 

TI Synthetic and biosynthetic studies of porphyrins. III. Structures of the 
intermediates between uroporphyrinogen-III and coproporphyrinogen-III : 
synthesis of fourteen heptacarboxylic, hexacarboxylic, and pentacarboxylic 
porphyrins related to uroporphyrin-III 

AN 1980:527870 CAPLUS «LOGINID : : 20070820» 

DN 93:127870 

TI Synthetic and biosynthetic studies of porphyrins. III. Structures of the 
intermediates between uroporphyrinogen-III and coproporphyrinogen-III: 
synthesis of fourteen heptacarboxylic, hexacarboxylic, and pentacarboxylic 
porphyrins related to uroporphyrin-III 

AU Jackson, A. H.; Sancovich, H. A.; Ferramola de Sancovich, A. M. 

CS Dep. Chem., Univ. Coll., Cardiff, CF1 1XL, UK 

SO Bioorganic Chemistry (1980), 9(1), 71-120 
CODEN: BOCMBM; ISSN: 0045-2068 

DT Journal 

LA English 

AB Four heptacarboxylic, 6 hexacarboxylic, and 4 pentacarboxylic porphyrins 

related to uroporphyrin-III by decarboxylation of 1, 2, or 3 of the acetic 
acid side chains were synthesized as their Me esters by application of the 
MacDonald or b-oxobilane methods, as appropriate. Comparison (mixed m.p., 
mixed NMR spectra, and HPLC) of the synthetic materials with the Me esters 
of hepta-, hexa-, and pentacarboxylic porphyrins isolated from natural 
sources showed that the structures of the latter corresponded to the 
D-ring Me, the DA-dimethyl, and the DAB-trimethyl analogs of 
uroporphyrin-III. Because the naturally occurring porphyrins arise by 
oxidation of intermediate porphyrinogens , the enzymic decarboxylation of 
uroporphyrinogen-III to coproporphyrinogen-III takes place in a preferred 
sequential clockwise fashion (both in normal and abnormal metabolism) starting 
with the acetic acid moiety on the D-ring and followed by those on the A, 
B, and C rings. 

L5 ANSWER 23 OF 25 CAPLUS COPYRIGHT 2007 ACS on STN 

TI Isocyanides as activating reagents for carboxylic acids; ester syntheses 

under mild conditions 
AN 1977:501900 CAPLUS «LOGINID : : 20070820» 
DN 87:101900 

TI Isocyanides as activating reagents for carboxylic acids; ester syntheses 

under mild conditions 
AU Rehn, Dieter; Ugi, Ivar 



CS Org. Chem. Inst., Tech. Univ. Muenchen,. Munich, Fed. Rep. Ger. 
SO Journal of Chemical Research, Synopses (1977), (5), 119 

CODEN: JRPSDC; ISSN: 0308-2342 
DT Journal 
LA English/ German 

AB Esters were prepared by treating solns. or suspensions of carboxylic acids 
in ales, with Me3CNC at 20° and allowing the reaction mixture to 
stand at .apprx.20° for 3-9 days. The method is useful for tert-Bu 
esters, mono esters of dicarboxylic acids, and amino acid esters. E.g., 
AcOH in Me3COH, CH2(C02H)2 in EtOH, and OCHNHCH2C02H in EtOH in the 
presence of Me3CNC gave 69% AcOCMe3, 80% Et02CCH2C02H, and 70%' 
0CHNHCH2C02Et, resp. 

L5 ANSWER 24 OF 25 CAPLUS COPYRIGHT 2007 ACS on STN 
TI Oxazoles and oxazolones 

AN 1955:15976 CAPLUS «LOGINID : : 20070820» 
DN 49:15976 

OREF 49:3137a-i, 3138a-i, 3139a-i, 3140a-i, 3141a-i, 3142a-i, 3143a-i, 3144a-i, 3145a- 

i,3146a-i,3147a-i, 314 8a-i, 3149a-i, 3150a-i, 3151a-b 
TI Oxazoles and oxazolones 

AU Cornforth, J. W. ; Clarke, H. T.; et al . 

CS Oxford Univ. ; Princeton Univ. Press 

SO Chemistry of Penicillin (1949) 688-848 

DT Journal 

LA Unavailable 

GI For diagram(s), see printed CA Issue. 

AB OXAZOLE SECTION: New methods for constructing the oxazole ring have been 
devised and the behavior of functional groups elucidated. The synthesis 
of oxazoles and imidazoles from K p-hydroxy-ot- (a- 

alkoxyalkylideneamino) acrylates is given. A mixture of 51.1 g. AmCN and 
24.5 g. EtOH was kept with 19.2 g. dry HC1 below 0° for 2 wk, 

decomposed with 74 g. K2 C03 in Et20 and distilled The crude AmC (OEt ) : NH (62.4 
g.), bll 52-65°, was shaken with cold aqueous H2NCH2C02Et . HC1 for 1 h. 
The upper layer was fractionated to yield Et ct- 

ethoxycaprylideneaminoacetate (I),b0.5 91°, saponified on gentle 
warming to AmC02Et. The corresponding Me a- 

methoxycaprylideneaminoacetate (la), bO.l 74°, was similarly prepared 

A solution of 0.85 g. K in 2.5 g. EtOH and 14 g. Et20 was diluted to 50 mL. 

with Et20, cooled to -15° and treated with a similarly cooled mixture 

of 4.85 g. I and 3.2 g. HC02Et, yielding after 3 h. at -10°, 2.6 g. 

of hygroscopic needles of C5H11C (OEt) :NC (C02Et) : CHOK (II). The 

corresponding K Me p-hydroxy-a (a-methoxycaprylideneamino) 

acrylate (Ila) was obtained in 3.2 g. -yield from 3.75 g. Ia. Treatment of 
2.6 g. II and 1.25 g. DL-penicillamine in 5 cc. EtOH with alc.-HCl gave 
crystalline DL-N-caproylpenicillamine, m. 137-8°. Treatment of II with 
ethereal HC1 produced Et 2-amyl-oxazole-4-carboxylate, b0.07 99° 
(dinitrophenyl-hydrazone, m. 165-6°; amide, m. 152°) saponified 
to 2-amyl-oxazole-4-carboxylic acid, m. 92-3° (PhNH2 salt, 
m. 98.5-9.5°) readily decarboxylated to 2-amyl-oxazole, b. 
172-3°; picrate, m. 84.5-5.5°. This general synthesis of 
2-substituted oxazoles and their 4-carboxylic acids has been extended to 
Et 2-phenyloxazole-4-carboxylate, m. 69-70°, the corresponding 
acid, m. 209°, and carried through to the known 2-phenyloxazole . 
The method can be also applied to the synthesis of imidazoles. Treatment 
of I with aqueous NH40H gave 2-amylimidazole-4-carboxylic acid, m. 230° 
(decomposition); with MeNH2 . HC1 or ale. H2NCH2C02Et . HC1, I produced, resp., Et 
2-amyl-l-methylimidazole-4-carboxylate (III), m. 42-3°, and Et 
2-amylimidazole-4-carboxylate-l-acetate (Ilia), m. 61°. Similarly, 
Ia gave Me 2-amyl-l-methylimidazole, m. 66.7°, and Me 
2-amylimidazole-4-carboxylate-l-acetate, m. 107°. Hydrolysis of 
III and Ilia yielded l-methyl-2-amylimidazole-4-carboxylic acid, m. 
121-3°, and 2-amyl-4-carboxyimidazole-l-acetic acid, m. 



t 



132-4°. Starting from PhCH2CN, Et 2-benzylimidazole-4-carboxylate- 

1- acetate, m. 111-2 °, was likewise prepared, converted by treating 

with MeOH into a Me Et ester. On heating with aqueous NH40H and with PhNH2, 
2~amyl-oxazole-4-carboxylic acid was converted into 2 - amy 1 imidazole, m. 
33-4° and l-phenyl-2-amylimidazole, m. 143-4°. Synthesis of 
oxazoles by rearrangement of oxazolones. The Na salt of 

2- benzyl-4-hydroxymethylene-5-oxazolone (2.7 g. ) in 50 mL. absolute MeOH was 
treated with 5 mL. absolute Et20 containing 0.38 g. HC1 . The gummy product 

(2.28 

g.) was taken up in 10 mL.' absolute MeOH and heated for 30 min. with 6.2 mL. 
H20 containing 0.42 g. NaOH. The residue on evaporation was dissolved in 10 
mL . of 

iced H20, acidified with dilute HC1 to pH 6.5 and extracted with Et20, yielding 

700 mg. 2-benzyloxazole-4-carboxylic acid, m. 158°. On heating at 

220°, crude 2-phenyl-4- (a-hydroxyethylidene) -5-oxazolone 

rearranged to 2-phenyl-5-methyloxazole (IV), m. 184-5° (decomposition). 

Similarly, on heating to 230°, Na 4-hydroxymethylene-g-amyl-5- 

oxazolone rearranged to 2-amyl-oxazole-4-carboxylic acid. Evaporation of 

2- (1-pentenyl) -4- (hydroxymethylene) -5-oxazolone in NaOH and fusion of the 

residue at 250° under reduced pressure yielded 2-pentenyl-oxazole-4- 

carboxylic acid, m. 145-7°. Incidental syntheses of oxazole 

derivs. The action of PhS03Ag on Me thiobenzylpenaldate di-Et acetal 

produced colorless prisms of 2-benzyloxazole-4-carboxylic acid, m. 

156-7° and the dehydration of Et ot-benzylamino-acetoacetate 

gave Et 2-phenyl-5-methyloxazole-4-carboxylate, m. 51-2°, 

hydrolyzed to the acid, m. 180-1°, decarboxylated at 220° in 

the presence of a trace of CuO to IV. Thus a reaction known to succeed 

with a-acylamino ketones and carboxylic esters is extended to 

p-keto esters. The 2-substituted oxazoles and their 4-carboxylic 

acids and esters are feebly basic, readily oxidized by cold aqueous KMn04 but 

stable to Br in CC14. The ring opens on warming with 2, 4- (02N) 2-C6H3NHNH2 

in 2N HC1 with 'a tendency to formation of glyoxal osazone derivs. 

Rosenmund reduction of 2-amyl-oxazole-4-carboxylic acid chloride produced 

2-amyl-oxazole-4-carboxaldehyde, b8 108° (2,4- 

dinitrophenylhydrazone, m. 172-3°), converted by warming with 

D-penicillamine-HCl in AcOH to the thiazolidine, devoid of antibiotic 

properties. From the corresponding Et ester, 2-benzyl-4-carboxyoxazole 

hydrazide, m. 81-3° and benzylamide, m. 121-2° were prepared 

In attempts to synthesize the thiazolidine-oxazolone structure for 

penicillin, attention was directed to the preparation of 5-alkoxyoxazoles and 

many variations of the general method of dehydrating a-acylamino 

esters with P205 were introduced. By the use of PC15, P205, POC13, SOC12, 

and PhS02Cl, the following new oxazoles were prepared (substituent given) : 

2-Ph, 5-MeO, b9 141°; 2-Ph, 5-PhCH20, m. 56°; 2-PhCH2, 

5-EtO, bl5 152-4°; 2-PhCH2, 5-MeO, m.31-2°; 2-Am, 5-EtO, 

b0.8 82-5°; 2-Am, 5-MeO, bl.O 60-65°; 2-(l-C5H9), 5-EtO, b20 

125-8° (C5H9 = pentenyl); 2-(l-C5H9), 5-MeO, bl5 108-10°; 

2-PhCH:CH, 5-EtO, m. 35°; 2-PhCH:CH, 5-Ph CH20, picrate, m. 

135° (decomposition); 2-Ph, 4-Me, 5-EtO, blO 151°; 2-Ph, 4-Me, 

5-PhCH20, picrate, m. 112-13°; 2-PhCH2, 4-Me, 5-EtO, bl5 

145-50°; 2-Am, 4-Me, 5-EtO, b3 92°; 2,4-Ph2, 5-EtO, m. 

47-8°; 2-Ph, 4-PhCH2, 5-EtO, picrate, m. 105°; 2-Ph, 

4- PhCH2, 5-PhCH20, picrate, m. 117°; 2, 4- (PhCH2) 2, 5-EtO, b0.3 
145-50°; 2-Am, 4-PhCH:CH, 5-EtO, m. 92°;- 2-Ph, 4-C02Et, 

5- EtO, m. 75°; 2-Am, 4-C02Et, 5-EtO, bO.l 122-5°; 
2-(l-C5H9), 4-C02Et, 5-EtO, b0.2 125°; 2-PhCH2, 4-C02Et, 5-EtO, 
bO.l 165°. The possibility of converting an alkoxyoxazole to the 
corresponding oxazolone was realized by the catalytic hydrogenation of 2 
g. of 2-phenyl-5-benzyloxyoxazole in 30 mL. dry dioxane in the presence of 
Pd-black to 2-phenyl-5-oxazolone, m. 91°. The converse reaction, 
transformation of an oxazolone to an alkoxyoxazole, has also been 
achieved. Methylation of 3 g. of 2-phenyl-4-carbethoxy-5-oxazolone with 



500 mg. CH2N2 in 50 mL. Et20 yielded 2-phenyl-4-carbethoxy-5- 
methoxyoxazole, m. 72°. Similarly, methylation of 

2-phenyl-4-carbomethoxy-2-oxazolin-5-one gave 2-phenyl-4-carbomethoxy-5- 
methoxyoxazole, m. 98 °, identical with that prepared by the 
dehydration of BzNHGH (C02Me) 2 with PC15 in CC14. Attempts to obtain 
5-alkoxyoxazole-4-carboxaldehydes covered a wide range. Formylation of 
BzNHCH2C02Et and condensation with PhCH2NH2 in Et20 gave Et 
p-benzylamino-a-benzamidoacrylate, R 1 NHCH : C ( C02Et ) NHCOR (V; R = 
Ph, R' = PhCH2), m. 108°, cyclized by PBr3, POC13 or PC15 to 

2-phenyl-4-benzylaminomethylene-5-oxazolone (VI) , m. 134-7; Ac derivative, m. 
140°. In the same way, Et p-benzylamino-a~ 
phenylacetamido acrylate (Via) with PBr3 gave 2-benzyl-4- 
benzylaminomethylene-5-oxazolone (VIb) . Dehydration of Et 
a-benzamido-p, p-diethoxypropionate with PC15-POC13 yielded 
2-phenyl-4- (ethoxymethylene) 5-oxazolone (VII). Distillation of benzyl 
a-benzamido-p, p-diethoxypropionate gave a mixture of 
products including benzyl ot-benzamido-p-ethoxyacrylate, m. 
108-10°; benzyl 2-phenyloxazole-4-carboxylate, m. 106-7°; 
and VII. Attempts were made to cyclize a-benzyl-p-methyl-DL- 
phenylpenicilloate, HN . CH (C02R' ) . CMe2 . S . CHCH (NHCOR) C02CH2Ph (VIII, R = Ph, 
R ! = Me) (Villa), m. 130°; dibenzyl-DL-phenylpenicilloate (VIII, R 
= Ph, R 1 = PhCH2) (VHIb), m. 107-8°; and DL-2- (carboxy-1- 

hexenoylaminomethyl) -5, 5-dimethyl-4-carbometh-oxythiazolidine benzyl ester 
(VIII, R = 1-pentenyl, R' = Me). (VIIIc) . The action of PC15 on VIII and 
Vllta gave definite evidence of formation of thiazolidinylalkoxyoxazoles 
and cyclization of VHIb and chromatog. purification of the product gave benz; 

2- (2-phenyl-5-benzyloxy-4-oxazolyl) -5, 5-dimethylthiazolidine-4- 
carboxylate, m. 120-5°, absorption band at 2850 A. This reduced in 
EtOAc using a Pd-BaS04 catalyst with 2 mol H, corresponding to removal of 
2 PhCH2 groups, yielded a product with no-antibiotic activity. The 
simpler thiazolidines were also investigated. The reaction of 

3- methyl-2- (benzamidocarbethoxymethyl ) -thiazolidine with PC15 gave a 
Cl-containing product, converted by NaHC03 to a probable sulfoxide. With 
PC13, a product was obtained, which was converted by aqueous KOH to 
2-phenyl-4-hydroxymethylene-5-oxazolone . p-Methylaminoethyl 
mercaptan-HI (from 15 g. of-2-methylthiazoline-MeI ) in 20 mL. H20 was 
treated with 11 g. of crude Na salt of C, N-dif ormylglycine Et ester and 
neutralized with AcOH. After 15 h., NaHC03 was added and the dried CHC13 
exts. (120 mL.) were concentrated to give 6.55 g. of crude product, converted 

treatment with 65.5 mL. of 10% HC1 in EtOH to 4.4 g. of 

2- (aminocarbethoxymethyl) -3-methylthiazolidine-2HCl (IX), m. 

169-70° (decomposition). IX (10.0 g.) in 36.1 mL. of 2N NaOH and 35 mL. 

EtOH was stirred with 6.6 g. PhCH2CS2Me for 45 h., yielding 6.2 g. of 

colorless prisms of 2- [ (phenylthioacetamido) carbethoxymethyl] -3- 

methylthiazolidine (X), m. 100-100.5°. Addition of 5.0 g X in 20 mL. 

CHC13 to 8.6 g. PhS03Ag and 2.5 mL. pyridine in 7 0-mL. CHC13 gave no 

identifiable organic products. The action of PhS03Ag on Me 

a-phenylthioacetamido-p,p-diethoxypropionate yielded a 

product from which Me-benzylpenaldate and 2-benzyloxazole-4-carboxylic 
acid were isolated. By the PC15 method it has been possible to prepare 

4- (2-thiazolyl) -2-benzyl-5-ethoxyoxazole and 2- (p-nitrophenyl ) -4- (5, 5- 
dimethyl-4-carbomethoxy-2-thiazolinyl) -5-ethoxyoxazole . Attempts to 
introduce a CHO group into the 4-position of 2-phenyl-5-ethoxyoxazole (XI) 
using PhNMeCHO and POC13 gave 2-phenyl-4-anilinomethylene-5-oxazoline . 
With AcNHBr, XI gave 2-phenyl-4-bromo-5-ethoxyoxazole, b0.8 128°. 

The oxidation of 2-phenyl-4-methyl-5-ethoxyoxazole with Se02, Cr03 or Cr02C12 
resulted only in far-reaching breakdown. Condensation of PhCH2CH2C0C02H 
with AcNH2 or AmCONH2 gave a-acetamido- and ct-caproyl-amino- 
y-phenylisocrotonic acid (XII) . Treatment of the Et ester of XII 
with PC15 afforded 2-amyl-4-styryl-5-ethoxyoxazole (XIII), disrupted by 
ozonization with production of BzOH and H2NCOC02Et. XIII (5.7 g.) in 100 mL. 



glacial AcOH was stirred with 9.0 g. of Pb(0Ac)4 for 3 h. , yielding 6.1 g. 

of 2- (1-acetoxyamyl) -4-styryl-5-ethoxyoxazole, m. 90-1° , degraded 

by distillation with loss of AcOH to 2- ( 1-pentenyl ) -4-styryl-5-ethoxyoxazole 

(XIV), m. 100°, reduced catalytically to XIII. Oxidation of 2.83 g. 
XIV in 30 mL. tert-BuOH containing 0.75 g. H202 and 30 mg. Os04 at 
40-50° for 2 h. produced PrCHO and 5-ethoxy-4-styryl-oxazole-2- 
carboxaldehyde, m. 130.5°, converted into the thiazolidine, m. 
169°, using DL-penicillamine . Cyclization of AmCONHCH ( C02 E t ) 2 in 
dry ale. free CHC13 with PC15, yielded 2-amyl-5-ethoxyoxazole-4-carboxylic 
acid (XIV), m. 63.4°, which on refluxing with PC15 in CHC13 gave Et 
2-amyl-5-chlorooxazole-4-carboxylate (XV) , bO . 3 106° , catalytically 
reduced over Pd-BaS04 in xylene to 2-amyl-oxazole-4-carboxylate, acidified 
to the free acid (XVa) , m. 93-4°, converted by ale. EtONa to XIV. 
Treatment of 2 g. XVa with 1.09 g. PC15 in 10 mL. CHC13 and distillation 
produced the corresponding acid chloride, b0.3 96°, converted by 

(NH4)2C03 in aqueous NH40H to the amide, m. 90°, which, distilled with 
P205, gave 2-amyl-5-chloro-4-cyanooxazole' (XVb) , b0.15 72°. Reduction 
of 3.0 g. XVb in a suspension of 5.7 g. anhydrous SnC12 in 4 0 mL. dry ether 
yielded unstable 2-amyl-5-chloro-oxazole-4-carboxaldehyde (XVI) 

(dinitrophenylhydrazone, m. 109-10°), rearranging in 3 days at room 
temperature or on low pressure distillation to 2-amyl-oxazole-4-carboxylic acid 
chloride. Despite its instability, XVT readily combined with 
D-penicillamine-HCl to produce D-2- (2-amyl-5-chloro-4-oxazolyl ) -5, 5- 
dimethylthiazolidine-4-carbo-xylic acid-HCl, m. 150-2° (decomposition) . 
A similar series of compds . starting with Et 2-phenyl-5-ethoxyoxazole-4- 
carboxylate (XVII) and proceeding to the thiazolidine was later prepared 
XVII was saponified to the crystalline acid (XVIIa) , m. 148°, converted to 
the acid chloride (XVIIb) , m. 105-6°, and to Et 

2-phenyl-5-chlorooxazole-4-carboxylate, m. 68°, by refluxing in 
xylene for 1 h. The corresponding acid (XVIII), m. 178-4° 
(decomposition), was converted through the acid chloride, m. 118-20°, 
the amide, m. 183°, and the cyano compound, m. 112°, to 
2-phenyl-5-chlorooxazole-4-carboxaldehyde (XIX), m. 91-3°. The 
addition of 1.14 g. aldehyde in 5 mL. EtOH and 10 mL. Et20 to 0.93 g. 
D-penicillamine-HCl in 5 mL. H20 and 0.65 g. AcONa, and passage of HC1 
through a filtered ethereal solution of the reaction product, yielded 1.5 g. 
of 2- (2-phenyl-5-chloro-4-oxazolyl) -5, 5-di- * methyl thiazolidine- 4- 
carboxylic acid-HCl, m. 178° (decomposition) ; Me ester-HCl, m. 
120-2°; free acid, m. 166°; Me ester, m. 154°; PhCH2 
ester, m. 116-7°. The thiazolidine exhibited a low order of 
antibiotic activity. A similar series of 2-benzyloxazole derivs. have 
been prepared but the corresponding thiazolidine was inactive: 
2-benzyl-5-ethoxy-oxazole-4-carboxylic acid, m. 118° (decomposition); Et 
ester, bO.l 165°; acid chloride, m. 81-2°; 

2-benzyl-5-chlorooxazole-4-carboxylic acid, m. 183° (decomposition) ; Et 

ester, b0.02 170-5°; acid chloride, m. 156-7°; cyano compound, 

m. 49-50°; aldehyde [dinitrophenylhydrazone, m. 173°; 

semicarbazone, m. 185° (decomposition)]; 2- (2-benzyl-5-chloro-4- 

oxazolyl) -5, 5-dimethylthiazolidine-4-carbo-xylic acid-HCl, m. 

176-7° (decomposition) . By refluxing 223 mg. XVIII in 3 mL. EtOH with 

4 0 mg. Na, the CI was replaced by the EtO group with formation of the 

corresponding acid, XVIIa. Distillation of the aldehyde XIX at 0.1 mm. gave 

2-phenyloxazole-4-carboxylic acid chloride, m. 107-8°, transformed 

by stirring with cold concentrated aqueous NH40H to the amide. Similarly the 

acid 

chloride XVIIb was converted to the amide, m. 118-19°, rearranged 
by heating for a few rain, at 140° to Et 2-phenyl-5-aminooxazole-4- 
carboxylate, m. 183deg; . All oxazoles found to undergo rearrangement may 
be formulated as 5-substituted oxazoles having a CO group in the 
4-position, the general case being N : CR 1 . 0 . CR3 : CCOR2 

N: CR' . O. CR2 : CCOR3 . Known examples of rearrangement are tabulated. Since 
the mol. is unstable when R3 and R2 are Et and CI, resp., or when R3 and 



R2 are CI and H, resp., it is 'deduced that the ethoxy aldehydes should 
show too great stability for successful synthesis. Cyclization of 
AmC0NHCHCNC02Et with P205 in CHC13 gave 2~amyl-4-cyano-5-ethoxyoxazole, 
b0.03 98 °, not reduced to the aldehyde by SnC12 in Et20. No 
4-acetyloxazole was obtained from the MeMgl reaction product but the 
isolation of Et a-caproylaminoacetoacetate (dinitrophenylhydrazone, 
m. 166-7°) indicated oxazole ring cleavage. The dehydration of 
2-phenyl-5-ethoxyoxazole-4-carboxyamide with P0C13 or the ethylation with 
MeCHN2 of the crude oxazolone obtained by treating BzNHCHCNC02H with Ac20 
produced 2-phenyl-4-cyano-5-ethoxyoxazole, m. 77°. The previously 
unknown 5-aminooxazoles were prepared thus: treatment of 7 g. 
BzNHCH(CN)C02Et, m. 138°, in 125 mL. CHC13 with 6.2 g. PC15 gave 
4.5 g. Et 2-phenyl-5-aminooxazole-4-carboxylate, m. 185°/ also 
prepared by the action of P0C13 on Bz-NHCH (C0NH2 ) C02Et . Condensation of 
1.18 g. H2NCH- (C02Et) 2 with 1.13 g. PhNHOEt by heating for 30 min. at 
110° gave the alternative compound, formulated as 
2-phenyl-4-carbethoxy-5-imidazolone / m. 275°. Similarly were 
prepared Et 2-benzyl-5-aminooxazole-4-carboxylate (XX), m. 124° and 
the corresponding 2-benzyl-4-carbethoxy-5-imidazolone, m. 254° 
(decomposition) ; 2- ( 1-pentenyl ) ~4-carbethoxy-5-aminooxazole, m. 105°; 
2-amyl-4-carbethoxy-5-aminooxazole (XXa) , m. 104° and the 
corresponding 2-amyl-4-carbethoxy-5-imidazolone . , m. 230° 
(decomposition). On heating at 170° for 5 min., XXa was entirely 
converted into AmCONHCH (CN . ) C02Et, m. 83°. Heating either XX or 
PhCH2CONHCH(CN)C02Et at 160-70° for 15 min. produced an equilibrium 
mixture with the open chain ester predominating. This same mixture was formed 
by heating 2-benzyl-5-ethoxyoxazole-5-carboxylic amide, probably through 
initial rearrangement to the aminooxazole . Stirring 35 g. NCCH2C02CH2Ph 
in 40 mL. of chilled glacial AcOH with saturated aqueous NaN02 (16.5 g.) 
yielded 

29 g. NCC(NOH)C02CH2Ph, m. 119°, reduced with Al-Hg to 
NCC(NH2)C02CH2Ph, m. 95°, and benzoylated to NCCH (NHBz ) C02CH2Ph, m. 
130°, converted by heating at 160° for 5 min. to 
2-phenyl-4-carbobenzyloxy-5-aminooxazole, m. 203° . The 

4-carbethoxy-5-aminooxazoles are feebly basic substances whose HC1 salts 
dissociate readily. XXa.HCl, on boiling with ethereal EtOH gave 
AmCONHCH (CONH2) C02Et, m. 150-1°, along with NH4C1 . Treatment of 1 
g. XXa in 10 mL. dry Et20 at -15° with NOC1 gave a low yield of Et 
2-amyl-oxazole-4-carboxylate, m. 92-3°. Formylation of 15 g. 
BzNHCH2CN in 200 mL. HC02Et and 100 mL. benzene by addition of NaOEt (from 
2.16 g. Na) in 100 mL. benzene produced, after treatment of the 
intermediate BzNHC ( : CHONa) C02H with dilute H2S04 to pH 4, 
2-phenyl-5-aminooxazole-4-carboxaldehyde (XXI), m. 172-3°, probably 
in the tautomeric form. Formylation of AmCONHCH2 CN and distillation of the 
product yielded 2-amyl-oxazole-4-carboxylic acid amide, m. 154-5°, 
evidently by rearrangement of XXI. The action of POC13 on Bz-NHCH (CONH2 ) 2 
and AmCONHCH (CONH2) 2, m. 231°, gave 2-phenyl-5-amino-4- 
cyanooxazole, m. 233° (Ac derivative, m. 202-3°), and 
2-amyl-5-amino-4-cyanooxazole, m. 117°. These aminooxazoles could 
not be reduced to aldehydes . 
Saturation of 0.52 g. PhCH2CSNHCH (CN) C02Et, m. 157°, treated in 5 mL. dry 
EtOH with dry HC1 at -10° and the solution evaporated after 12 h. at 
20° in vacuo yielded 0.5 g. 2-benzyl-4-carbethoxy-5-aminothiazole, 
m. 180°. OXAZOLONE SECTION . Part. I. General Chemical of 
Oxazolones. Preparation of 2-Oxazolin-5-ones . The reaction of Ac20 with 
ct-acylamino acids is the most general procedure by which new 
oxazolones, O . CR:N . CR1R2 . CO, have been prepared ( substituents given): 2-Me, 
4-iso-Pr, blO 60°; 2-PhCH2, 4-Me, bO. 5-1.0 122-3°; 2-PhCH2, 
4-iso-Pr, b0.5 115-17°; 2, 4- ( PhCH2 ) 2 , oil; 2-Am, 4-PhCH2, b5 
135-8°; 2- (2-pentenyl) , 4-PhCH2, bl.O 155-7°; 2-PhCH2, 
4,4-Me2 (I), m. 59.5°; 2-Ph, 4-iso-Bu, m. 56-7°; 2-PhCH2, 
4-sec-Bu, b2.0 137-9°; 2-Ph, 4,4-C5H10, m. 71°; 2-PhCH2, 



4 -Me, 4-PhCH:CH, m. 56-7°; 2-Ph, 4-C02Et, m. 147-8°; 2-Am, 
4-C02Et, oil; 2-Ph, 4- (p-MeOC6H4CH2 ) ; 2-PhCH2, 4- (p-MeOC6H4CH2 ) ; and 
2-PhCH2, 4-iso-Bu. Similarly, heating 100 g. BzNHCH2C02H (II) in 300 mL. 
Ac20 at 100° yielded 49 g. 2-phenyl-2-oxazolin-5-one (III), m. 
94-5°, the only monosubstituted oxazolone prepared by this method. 
By warming BzNHCHPhCH2C02H in CHC13 with 1 equivalent of 2-benzyl-4-methyl-5 
oxazolone, a good yield of 2-phenyl-4-benzyl-5-oxazolone, m. 68-9°, 
was obtained. Addition of 1 g. NaN02 in 20 mL. H20 to 3 g. of 
BzNHC (CONHNH2) : -CHPh in 30 mL. N HC1 gave ct-benzamidocinnamic azide, 
m. 113-4° (decomposition), converted on boiling with EtOH or treatment 
with pyridine at room temperature to 2-phenyl-4-benzylidene-5-oxazolone (IV) 
Similarly, Me2C : C (NHBz ) -CON3 was converted to 2-phenyl-4-isopropylidene-5- 
oxazolone (IVa) . These type II (unsatd. substituent at the 4-position) 
unsatd. oxazolines are formed more readily than the above-listed type I 
(saturated substituent at the 4-position) saturated oxazolones to which the 

azide 

conversion could not be extended. Reduction of IV over Pd-C gave 
2-phenyl-4-benzyl-5-oxazolone (V), m. 67-8°. IVa was similarly 
reduced in dioxane to give an oil which, treated with PhNH2 in benzene, 
produced Me2CHCH (NHBz ) CONHPh, m. 211-2°. The possibility arose 
that any reagent capable of transforming an acid to its chloride might be 
expected to convert an ct-acylamino acid to the corresponding 
oxazolone. Thus treatment of II in 15 mL. dioxane with 2 mL. PBr3 gave 
III. Similarly, 14.5 g. PhCH2CONHCMe2C02H in 150 mL. dioxane was treated 
with 18 g. PBr3. The solid product suspended in dioxane and treated with 
slight excess of CH2N2 in ether yielded I, converted by PhCH2NH2 into 
PhCH2CONHCMe2CONH2, m. 122-3°. Treatment of PhCH2CHNHBzC02H in 
pyridine with PBr3 likewise gave the known V. Attempts to prepare 
2-benzyl-5-oxazolone from PhCH2CONHCH2C02H gave an unstable oil, converted 
by PhCH2NH2 • into PhCH2CONHCH2CONHCH2Ph . Conversion of PhCH : C (NHBz ) C02H 
into IV was effected by POC13, SOC12, pyridine, by C1CH2COC1 and K2C03, 
and by AcCl in dioxane. Oxazolones have been produced by treating 
PhCH20COCl with acylamino acids. Apart from direct dehydration, three 
methods are known for the preparation of type II oxazolones; the Erlenmeyer 
aldehydeacylglycine synthesis, the Bergmann-Stein reaction of 
N- (ct-haloacyl) amino acids with Ac20, and the dehydration of 
p-hydroxy-a-acylamino acids. In that III reacts with Me2CO in 
the presence of NaOAc to yield IVa in the absence of Ac20, it is suggested 
that III is an intermediate in the Erlenmeyer synthesis. In the presence 
of a little pyridine, BzH condenses with III to produce IV. Similarly, 
2-phenyl-4-propylidene-5-oxazol'one, m. 88-9°, was obtained in good 
yield from III and EtCHO. By adding Ac20 dropwise with stirring to 17.9 
g. II and 6.1 g. fused NaOAc in 580 mL. Me2CO, refluxing for 3-4 h. at 

59- 62°, pouring the reaction mixture over 200 g. ice and diluting to 
1500 mL. produced high yields (73%) of relatively pure 
2-phenyl-4-isopropylidene-5-oxazolone, m. 98°. Condensation of II 

with (EtO)2CHCHO and Ac20 gave 4 , 4 1 -glyoxalidenebis (2-phenyl-5-oxazolone) , 
m. 325° (decomposition) . Though no acyl interchange in the Erlenmeyer 
synthesis occurs with II, the formation of 2-methyl-4-benzylidene-5- 
oxazolone occurs when either PhCH2CONHCH2C02H or AmCONHCH2C02H (VI) is 
refluxed with BzH in the presence of Ac20 and NaOAc. Refluxing VI (15.1 
g.) with 13.1 g. AmC02Na and 61 g. (AmCO) 20 in 4 9 mL. Me2CO for 24 h. at 
75° gave a-caproyl-amino-p, p-dimethylacrylic acid, 
m. 162-3°, converted by melting and heating in vacuo at 
180-90° into 2-amyl-4-isopropylidene-5-oxazolone, b0.03 

60- 2°. By Bergmann's method, 2-methyl-4-isopropylidene-5-oxazolone 
(VII) and 2-methyl-4-sec-butylidene-5-oxazolone were prepared from 
Me2CHCH2CH(NHCOCH2Cl)C02H and EtMeCHCH- (NHCOCH2C1) C02H. Carter's method 
was used to prepare VII by the action of Ac20 on Me2C (OMe) CHNH2C02H . Ring 
opening Reactions of Oxazolones. The general reaction of oxazolones with 
H20, ROH, RSH, NH3, RNH2 and RR'NH represented by O . CR,: N . CR1R2 . CO + HX 

-> OCRHNCR1R2COX, suggested originally the thiazolidine-oxazolone 



formulation of penicillin. , Comparison of the reactivity of V with that of 
IV showed the former to be rapidly hydrolyzed by 2N aqueous acid or alkali 
under conditions not affecting the latter. V reacts with ROH more rapidly 
than III. In the presence of NaOMe or PhCH2NMe3-OH, IVa was converted 
quant, to Me2C : C ( BzNH) C02Me, m. 130-1°. The methanolysis of 
2-benzyl-4-p-methoxybenzyl-5-oxazolone in dry absolute MeOH yielded 
(N-phenylacetyl-p-methoxyphenylalanyl) -p-methoxyphenylalanine, m. 
199-200°. The formation of the dipeptide may be due to an 
"ortho-ester" reaction with the imino-ether form of the oxazolone. 
Reaction of PhCH2SH with III and I yielded benzyl hippurate, m. 
101-2° and Me2CHCH (NHCOCH2Ph) COSCH2Ph / m. 138.5°. Almost 
all types of oxazolones react with PhCH2NH2 to form ct-acylaminoacyl- 
benzylamides . The reaction of V with d-MePhCHNH2 in dry dioxane was 
followed polarimetrically and at constant rotation, produced 
N-benzoylphenylalanine-d-N-ci-phenylethylamide, m. 178-80° , 
[a]D23 28.5° (c 1, dioxane). The strongly enolyzed 

2-phenyl-4-carbethoxy-5-oxazolone formed a salt with PhCH2NH2, converted 
on heating in xylene to the benzylamide, m. 132°. The reaction of 
PhNH2.HCl with III and 2-benzyl-4-sec-butyl-5-oxazolone gave the normal 
anilide and the corresponding acid. Reaction of V and 

2-phenyl-4-isobutyl-5-oxazolone with L-HSCH2CH- (NH2 ) C02Me produced the 
normal amides, m. 128-9°, and 131-5°, resp., the NH2 group 
taking precedence over the SH group in the condensation.. The action of 
N2H4 on oxazolones has been clarified. The addition of 18 

g.-phenyl-4-methyl-5-oxazolone to excess 60% N2H4.H20 in EtOH and heating 

to 50-60° for 30 min. gave 17.5 g. benzoylalanine hydrazide, m. 

142-4°; benzylidene derivative, m. 193-4°. Treatment of IV with 

N2H4.H20 also gave the normal hydrazide, PhCH: C (NHBz) C0NHNH2, m. 

113-14°, converted by heating the corresponding azide in xylene to 

2-oxo-4-benzylidene-6-phenyl-l, 3, 5-oxadiazine, m. 174° (decomposition) . 

Conversion of Me2C: C (NHBz) CON3 similarly produced 2-oxo-4-isopropylidene-6- 

phenyl-1, 3, 5-oxadiazine, m. 166-8°. A mixture of 5 g. IV, 10 mL. 

N2H4.H20 and 3 mL. EtOH was refluxed for 30 min. yielding 

4-benzamido-3-phenyl-5-pyrazolidone, m. 228-9°, identical with the 

product formed by refluxing PhCH: C (NHBz) CONHNH2 (VTII), m. 157-8°, 

which N2H4.H20 for 30 min. Similarly, the hydrazide Me2C : C (NHBz) CONHNH2, 

m. 192-4°, was converted into 3, 3-dimethyl-4-benzoylamino-5- 

pyrazolidine, m. 106-8°. The hydrazide VTII was boiled in N NaOH 

and the sparingly soluble salt on acidification gave 6-hydroxy-5-benzyl-3- 

phenyl-1, 2, 4-triazine, m. 175-6°; Ac derivative, 187-8°. Oxidation 

of XIII with K3Fe(CN)6 produced N,N'-bis(a- 

benzoylaminocinnamoyl) hydrazine, m. 265°, together with a 

substance, m. 186-7°, with the probable structure 

PhCH: C. CH (OH) .NBz . C- ( : CHPh) . CH (OH) .NBz, forming PhCH2CH (NHBz) - (C02H) on 

alkaline hydrolysis. REACTIONS OF TYPE II OXAZOLONES: Some reactions 

involving the double bond in type II oxazolones have been discovered. 

Treatment of IV in dry dioxane with 2 mol CH2N2 in dry Et20 at 0° 

and allowing the solution to stand overnight at room temperature gave product, 

C17H1302N, m. 142-3°. Addition of liquid NH3 to IVa with shaking and 

cooling in solid C02 gave a small yield of basic product, C12H1702N3, m. 

162-6°, probably by addition of 2 mol NH3 . Addition of H2S and RSH to 

the double bond has been studied in connection with various syntheses of 

penicillamine. The addition, of 136 g. IVa in 675 mL. dry benzene to 3.38 g. 

Na in 675 mL. of chilled dry MeOH and 76.5 mL. PhCH2SH produced 

Me2CC(NHBz)C02Me, m. 137-8°, and Me2C ( SCH2Ph) CH (NHBz ) C02Me, m. 

66-7°. The addition probably takes place after ring opening, since 

the oxazolone can be replaced by an acrylic ester. Similarly, IV under 

like conditions, gave PhCH ( SCH2Ph) CH- (NHBz) C02Me, m. 164°. There 

is no evidence of direct addition of PhCH2SH to the double bond. Addition of 

H2S to IVa and VII in the presence of Et3N yielded Me2C ( SH) CH (NHBz ) COSH 

and Me2C(SH)CH(NHAc)COSH, resp. The initial step is probably the addition of 

H2S to the double bond. Anhydrous MeOH saturated with H2S at 0° treated 



with IVa gave 2 , 5, 5-trimethyl-2-thiazoline-4-carboxylic acid, b25 

120°; picrate, m. 159°, probably formed by addition, followed 

by displacement. IV similarly yielded 2-phenyl-5 , 5-dimethyl-2-thiazoline- 

4-carboxylic acid, m. 124-6°. IVa was apparently converted by 

treatment with ale. NaSH to 2-phenyl-4-isopropylidene-5-thiazolone, m. 

100.5-101.5°. The reactivity of the Me groups in IVa is sufficient 

to permit condensation reactions with BzH to produce 2-phenyl-4- 

benzylideneisopropylidene-5-oxazolone, m. 135°. A mixture of 

stereoisomers, m. 134-6°, was produced by heating a mixture of 35.8 

g. BzNHCH2C02H, 32 g. PhCH:CHAc, 15 g. of fused NaOAc and 50 mL. Ac20 for 
3 h. at 100°. IVa is a pseudo-acid and exhibits weak violet 
fluorescence in Et3N. On addition of NaOMe to IVa in MeOH, the initial 
intense blue-violet fluorescence in UV light due to the presence of the 
propenyl-oxazole soon disappears with the formation of Me2C : C (NHBz) C02Me 

by ring opening. Miscellaneous REACTIONS OF OXAZOLONES . Excess PhMgBr was 

added 

to 6.0 g. 2-phenyl-4-methyl-5-oxazolone in Et20 and after refluxing for 6 

h. the reaction product was hydrolyzed and extracted with Et20, yielding 4.6 
g. 1, l-diphenyl-2-benzoylamino-propanol, m. 192-3°. With AgC104 in 
benzene, III in EtOH gave a complex, m. 146° (decomposition) . A similar 
crystalline compound, m. 172° (decomposition) was formed with 
2-benzyl-4-methyl-5-oxazolone (IX). Formylation of 2, 4-diphenyl-5- 
oxazolone apparently produced a stabilized enolic form, PhC : N . CPh : COH . 0, 

m. 110°. Oxidation of 2-phenyl-4-isobutyl- and 2-phenyl-4-benzyl-5- 
oxazolones with Hg(OAc)2 gave the corresponding 4 , 4 ' -bisoxazolones , m. 
138-42°, and 201-202.5°, resp. PSEU DO- OXAZOLONES . According 
to the method of Bergmann, 12 g. PhCHBrCONHCH2C02H was added to 5 mL. dry 
pyridine and 100 mL. Ac20 and after 2.5 h. at 0° was poured over 
ice. The solid product was dried over NaOH and crystallized from warm MeOH by 
cooling to -50°, yielding 64% of 2-benzylidenepseudooxazolone 
(2-benzylidene-3-oxazolin-5-one) , m. 92-4°, hydrolyzed by 0 . 5N HC1 
in acetone to PhCH2-CONH2, m. 153-7°. An attempt to prepare 
2-benzyl-4-methylene-5-oxazolone by Bergmann 1 s method from 
Ph-CHClCONHCHMeC02H gave the potent skin irritant 2-benzylidene-4- 
methylpseudo-5-oxazolone (X), m. 105-115°, hydrolyzed by aqueous 
acetone to PhCH2CONH2 and AcC02H, suggesting that the pseudooxazolones are 
intermediates in the Bermann synthesis of type II oxazolones and that, in 
general, the latter are in dynamic equilibrium with the pseudooxazolones. In 
an attempt to use pseudooxazolones for the thiazolidine-oxazolone 
structure suggested for penicillin, Br was added to V and the product 
condensed with penicillamine (XI) in the presence of AcOK and AcOH. The 
low order of activity noted was probably due to BrCH2COC02H which has an 
activity of 6 units per mg. against Gram-pos . organisms. X (1 g.) in 40 
mL. pure AcOEt was hydrogenated at several atmospheric pressure in the presence 
of 2 g. active Raney Ni to IX, suggesting that the thiazolidine-oxazolone 
structure might be accessible by reduction of the corresponding 
pseudooxazolone. Ice-cold pyridine (20 mL. ) in 65 mL. Me2CO was mixed 
with 1 g. (EtO)2CHCH(NHCOCHBrPh) C02H and after 3 h., the mixture was poured 
over crushed ice, extracted with CHC13, washed with aqueous NaHC03, dried by 
passage through acid-washed A1203, and the filtrate was evaporated, yielding 
4.8 g. oily 2-benzylidene-4- (diethoxymethyl ) pseudo-5-oxazolone, which 
failed to condense with XI. In another attempt, 
(EtO)2CHCH(NHCOCHClPh)C02Me was condensed with XI to give a-Me 
a-chlorobenzylpenicilloate (XII) . On treatment of crude XII (5.2 
g.) with a mixture of 10.8 g. pyridine and 35.2 mL. Ac20 with shaking and 
cooling, a dark brown gum was formed, which, crystallized from Et20 at 
-50°, gave a "dehydropenicillin" (XIII), C16H1604N2S, m. 
90-5° (decomposition) . Addnl. information in printed abstract 
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AB [All m.ps. are corrected, b.ps. uncor.; the characteristic IR absorption bands 
of a compound, where determined, are given in \x. in parentheses.] To 17.04 g. 
CH2(C02CH2Ph)2 (I), bl . 5 197-200° , n20D 1.5452 [prepared by the 
method of Backer and Lolkema (C.A. 33, 1669.6)], in 10.8 g. glacial AcOH 
was added dropwise during 6 h. 12.42 g. NaN02 in 25 cc. H20, the solution 
let stand overnight, diluted with 30 cc. H20 and 75 cc. Et20, the aqueous layer 
extracted with three 35-cc. portions of Et20, the extract washed with 30 cc. 5% 
aqueous NaHC03, dried with MgS04, concentrated to 50 cc, refluxed with 

stirring 

with 3 g. amalgamated Al strips while 18 cc. H20, was added dropwise 
during 16 h., filtered, the precipitate washed with several portions of Et20, 
extracted continuously 5 h. with CHC13, the extract evaporated in vacuo, the 
residual 

oil dissolved in Et20, the solution combined with the original Et20 filtrate, 
washed successively with 20 cc. H20, 60 cc. 10% aqueous Na2C03, and 20 cc. 
H20, added to 50 cc. 6N HC1, the white precipitate filtered off, shaken with 50 
cc. saturated aqueous Na2C03 and 70 cc. Et20, the aqueous layer washed several 

times 

with Et20, and the Et20 layer combined with the washings, washed with H20, 
dried, and evaporated in vacuo to leave 6.41 g. H2NCH (C02CH2Ph) 2 (II), yellow 
oil, which could not be purified further without extensive decomposition A few 
drops II added to dry HC1 in Et20 gave the HC1 salt, m. 143-4.5° 
(from CHC13) , sparingly soluble in C6H6, EtOAc, and H20; phenylurea derivative, 
m. 188-90° (from hot EtOAc) (prepared in hexane) . To 5.26 g. II in 
30 cc. dry refluxing C6H6 containing 2.76 g. K2C03 was added dropwise during 3 
h. with stirring 5.33 g. PhMe solution containing 0.0158 mol ClC02CH2Ph, the 
mixture filtered hot, the inorg. residue washed with 50 cc. boiling C6H6, 
and the C6H6 solution refrigerated overnight and partially evaporated to yield 
5.94 g. (86%) PhCH20CONHCH (C02CH2Ph) 2 (III), fluffy white crystals, m. 
111-12° (from CHC13-cyclohexane) (5.67, 5.80). I (14.01 g.) 

nitrosated with NaN02 and glacial AcOH, the crude isonitroso compound (15.80 
g.) reduced in 40 cc. HC02H with Zn dust by the method of Galat (C.A. 41, 
41061), the HC02H solution concentrated to a small volume and diluted with 180 

cc. 

Et20, the precipitated (HC02)2Zn filtered off, the Et20 filtrate washed with 

H20, 

dilute aqueous NaHC03, and H20, dried with MgS04, evaporated, and the residue 
distilled 

to give 8.2 g. I, b25 150-5°, and then sublimed by continued 
heating yielded 1.8 g. (9.1%) OHCNHCH (C02CH2Ph) 2 (IV), white solid, m. 
93-3.5° (f rom MeOAc-cyclohexane) , (5.72, 5.80). To 4.65 g. II in 
70 cc. dry C6H6 was added a mixture of 3.4 cc. 100% HC02H and 8.2 cc. Ac20 
(previously heated 3 h. on a CHC13 bath), the mixture let stand 12 h. at 
room temperature, carefully washed with dilute aqueous NaHC03, and the CHC13 
solution 

dried and evaporated in vacuo to yield 3.77 g. (74%) IV, m. 93-4° (from 
MeOAc-cyclohexane) . IV (0.5 g.), 0.75 cc. piperidine, and 0.75 cc. 37% 
aqueous CH20 gave by the method of Butenandt, et al . (C.A. 44, 6412c) 0.476 g. 
(75%) dibenzyl (2-piperidinoacetamido) malonate (V), m. 86-8° (from 



cyclohexane) (5.73, 5.91). To 5.5 g. Et2NH and 5.65 g. 40% aqueous CH20 in 20 
cc. glacial AcOH and 20 cc. dioxane was added with stirring and cooling in 
small portions during 5 h. 7.26 g. 2-phenylindole, the dark solution poured 
into 100 cc. H20 containing 20 cc. 6N HC1, the mixture washed with about 300 

cc. 

Et20, the aqueous layer containing a large amount of suspended white solid 
saturated 

carefully with solid Na2C03, extracted with 350 cc. Et20, and the extract dried 
and evaporated to give 8.15 g. (78%) 3-diethylaminomethyl-2-phenylindole (VI) , 
yellow, highly viscous material; picrate, yellow solid, m. 141-2° 

(decomposition) (from EtOH) . The crude VI treated in Et20 with (C02H)2 in 
Et20, the precipitate washed with Et20 and H20, dissolved in the min. amount of 
MeOH with slight warming, repptd. with Et20, and this procedure repeated 
twice more gave the oxalate of VI, white crystals, m. 206-8° 

(decomposition beginning at 187°), reasonably stable in the dark, turns 
red in light. The methosulfate of VT, m. 125-5.5° (decomposition), was 
prepared in THF by the method of Schopf and Thesing (cf . following abstract) ; 
it could be recrystd. from iso-PrOH when freshly prepared, turned slowly 
pink, especially in light. VI (8.94 g.) in 100 cc. dry xylene, 6.98 g. 
AcNHCH(C02Et) 2 (5.70, 5.95), and 0.4 g. powdered NaOH refluxed 6 h. with 
stirring while N was bubbled in, the hot solution filtered, refrigerated 
overnight, and the precipitate filtered off and washed with a small amount of 

cold 

xylene gave 9.6 g. (70%) Et a-acetamido-cc-carbethoxy-p- (2- 

phenyl-3-indolyl) propionate (VII), m. 197-9° (from C6H6 and then 

aqueous MeOH) (5.65, 5.75, 6.01). To 1.08 g. VII suspended in 40 cc. hot H20 

containing 1 g. NaOH was added about 15 cc . EtOH, the resulting homogeneous 

solution refluxed 3 h., the EtOH distilled off, the residual solution refluxed 

2 

h., cooled, filtered, extracted with 40 cc. Et20, the aqueous layer adjusted 

with 

3N HC1 to pH 4, the resulting precipitate taken up in 180 cc. Et20, the 
solution 

dried over MgS04, evaporated in vacuo, and the residual gummy solid (0.79 g.) 
boiled with C6H6 to give a white solid which, washed with Et20 and 
recrystd. twice from C6H6 containing a small amount of MeOH, yielded 0.57 g. 
(68%) 2-phenyl-N-acetyltryptophan (Vila), m. 185-6°, (6.24). 
2-Phenylindole (4.92 g.) and 7.65 g. V gave 6.62 g. (64%) di-Et 
(2-phenylskatylformamido)malonate (VIII), white solid, m. 231-2.5° 
with sintering above 220° (from EtOAcC6H6) (5.65, 5.74, 5.95). VI 
(0.839 g.) and an equivalent amount of III refluxed 12 h., the mixture cooled 
under N, washed with H20, 2N HC1, and again H20, dried, evaporated in vacuo, 
the brown oily residue (1.5 g.) dissolved in 12 cc. C6H6, chroma tog raphed 
on A1203, and the column eluted with C6H6 gave 0.2 g. recovered III; 
further elution with 50% CHC13-C6H6 gave 0.5 g. (25.3%) compound (IX, R = 
Ph) (X), white solid, m. 155-6° (from MeOH) (5.72, 5.82, 6.08). 
Vila (0.6493 g.) in 30 cc. 3N HC1 refluxed 5 h., the solution treated with 
Darco, filtered, cooled, washed with two 20-cc. portions of Et20, the aqueous 
layer adjusted to pH 6 with concentrated NH40H, refrigerated overnight, and the 
precipitate centrifuged, washed with a little cold H20, and dried in a 
desiccator 

gave 0.47 g. (83%) DL-2-phenyltryptophan (XI), m. 219-22° 
(decomposition) with sintering above 185° (from MeOH-C6H6) (6.20 in 
Nujol mull). XI (19 mg.) in 1 cc. 5% EtOH shaken 15 h. with 
2, 4- (02N) 2C6H3F and 35 mg. Na2C03, the EtOH boiled off, the residue diluted 
with 2 cc. H20, the solution washed with several portions of Et20 (total 15 
cc), acidified with a few drops 3N HC1, and the precipitate washed with H20 

and 

dried in a desiccator gave 15 mg. N- [2, 4- (02N) 2C6H3] derivative of XI, m. 
201-5° (decomposition) (from EtOH). XI (0.1 g.) in 2 cc. 2N NaOH shaken 
48 h. with 0.2 g. p-MeC6H4S02Cl in 5 cc. Et20, the mixture washed with Et20, 
acidified with 6N HC1, extracted with Et20, the extract dried, evaporated, and 

the 
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dark oily residue triturated with hexane-Et20 gave 0.0892 g. 
N-p-toluenesulf onyl derivative (XII) of XI, white slightly birefringent 
crystals, m. 180-1.5° (from MeOAc-cyclohexane) . VIII (1.23 g.) in 
25 cc. N NaOH refluxed 4 h. with stirring, the mixture cooled, filtered, the 
filter residue washed with 10 cc. H20, the filtrate combined with the 
washing, diluted with enough (CH20Me)2 to give a homogeneous solution, the 
mixture refluxed 3.5 h., a few cc. solvent distilled out, the dark solution 
treated with Darco, cooled, extracted with several portions of BuOH (50 cc. 
total), the extract evaporated in vacuo, the tan solid residue (1.12 g.) washed 
with Et20, added to hot H20 containing enough EtOH to give a homogeneous 
solution, the solution treated with Norit, the EtOH boiled off, and the grayish 
white deposit (0.58 g., 56%), m. 212-18°, recrystd. from 10% aqueous 
Me2CO gave pure XI. X (0.46 g. ) in 30 cc. MeOH hydrogenated 20 min. at 
atmospheric pressure over 0.1 g. 10% Pd-C, the mixture filtered, the filtrate 
evaporated, and the residue (0.34 g.) recrystd. from EtOH-C6H6 and finally 
from aqueous EtOH yielded 0.183 g. (91%) XI, m. 210-16° (decomposition), 
giving with p-MeC6H4S02Cl XII, m. 179-81°. To 3.76 g. VI in 100 
cc. dry PhMe was added 20.9 g. of a PhMe solution of 0.0135 mol 02NCH (C02Et ) 2 
(XIII) (5.70 in PhMe), the mixture refluxed 6 h. under N, cooled, washed 
with 20 cc. each of H20, 0.3N HC1, 0 . 3N NaOH, and H20, dried with MgS04, 
evaporated in vacuo, and the oily residue (5.35 g.) treated with pentane 
containing a small amount of Et20 to give 3.59 g. (65%) Et a-carbethoxy- 
ct-ni tro-p- ( 2-phenyl-3-indolyl ) propionate (XIV) , yellow 
crystals, m. 120-1.5° (from cyclohexane-CHC13) (5.67). To 1 g. XIV 
in 30 cc. dry Et20 was added dropwise during 2 h. 0.056 g. Na in 10 cc. 
absolute EtOH, the mixture refluxed gently 3 h., let stand 48 h. at room 
temperature, 

diluted with 100 cc. Et20, the Et20 solution extracted twice with 20 cc. H20 

and 3 

times with 15 cc. 0 . 3N NaOH, the Et20 layer evaporated to give 0.12 g. XIV, 
the aqueous extract acidified with 3N HC1, extracted with 120 cc. Et20 in 
several 

portions, the Et20 extract treated with Darco, dried, evaporated, the orange 
residue taken up in cyclohexane containing enough C6H6 to effect solution, and 
the solution treated with a small amount of diatomaceous earth and evaporated 

to 

give 0.428 g. (59%) Et ct-nitro-p- (2-phenyl-3-indolyl ) propionate 
(XV), slightly yellow fluffy substance, m. 111-12° (5.71). To 
43.51 g. XIV in 1000 cc. refluxing absolute EtOH was added dropwise with 
stirring 2.4 4 g. Na in 160 cc. EtOH during 3 h., the mixture refluxed 4 h., 
evaporated in vacuo, the residue taken up in 500 cc. Et20, the Et20 solution 
washed with 50 cc. H20 and 200 cc. N NaOH, dried, evaporated in vacuo, the 
colored oily residue (26.2 g.) treated with hot cyclohexane, and the 
resulting colored solid filtered off, chromatographed on A1203 from 50% 
C6H6-cyclohexane solution, and eluted with 5% CHC13 in C6H6 to give 3.4 6 g. 
2-phenyl-3-ethoxymethylindole (XVI), light yellow solid, m. 112-13° 
(from cyclohexane); elution of the column with CHC13 gave several 
amorphous yellow substances melting unsharply above 200°; an 

attempt to rechromatograph XVI on A1203 resulted in partial decomposition to 
high-melting amorphous substances which were not further investigated. 
The original aqueous alkaline extract worked up similarly yielded 3.18 g. 
(6.9%) XV, 

m. 110-12°. XV (1 g.) hydrogenated 4 h. at 70° and 40 lb., 
pressure in 60 cc. glacial AcOH over 1 g. Pd-C, the mixture filtered, 
evaporated 

in vacuo, the residue (10 cc.) added to 20 cc. 3N HC1, the solution washed 
with 60 cc. Et20, saturated with Na2C03 while cooled in ice, the precipitated 
yellow 

oil extracted with 180 cc. Et20, the extract washed with 10 cc . H20, dried, 
evaporated in vacuo, and the oily residue agitated some time with hexane 
containing a small amount of C6H6 gave 0.753 g. (82.6%) Et 
DL-2-phenyl tryptophan 



(XVII) , m. 110-11° (5.76). XV (0.32 g.) in 15 cc. absolute EtOH was 
hydrogenated 65 h. at atmospheric pressure over 0.3 g. Raney Ni, the mixture 
filtered with Celite, the filtrate evaporated in vacuo, the residue dissolved 
in 50 cc. Et20, the solution extracted with two 20-cc. portions of 3N HC1, the 
acid extract made alkaline with Na2C03, extracted with 80 cc. Et20, the 

extract dried, 

evaporated in vacuo, and the oily residue (0.15 g., 51%) agitated with pentane 
to give pure XVII, m. 110-11°. XI (2 g.) in 80 cc. absolute EtOH saturated 
with dry HC1 and refluxed 8 h., the dark solution filtered, evaporated in 
vacuo, 

the oily colored residue dissolved in 30 cc. H20, treated in the cold with 
Darco, filtered, saturated with Na2C03, and the resulting oil worked up in the 
usual manner gave. 1.4 g. (64.2%) XVTI, m. 110-11°; picrate, orange 
crystals, m. 223-8° (decomposition) with a definite change in crystal 
structure at 138° (from EtOH). To 3.8 g. 40% aqueous CH20, 3.36 g. 
Et2NH, and 10 cc. glacial AcOH was added 4.35 g. 2-carbethoxyindole 

(XVIII) , the mixture heated 6 h. with stirring on the steam bath, diluted with 
60 cc. 3N HC1, extracted with Et20, the extract washed with 10% aqueous Na2C03, 
dried, and evaporated to give 0.9 g. unreacted XVIII, the acidic aqueous layer 
treated with Darco, saturated with Na2C03, the resulting white precipitate 

taken up 

in 170 cc. Et20, and the Et20 solution washed with H20, dried, and evaporated 

to 

give 4.24 g. (68%) 2-carbethoxy-3- (diethylaminomethyl ) indole (XIX), white 

solid, m. 112-14° (from CHC13-cyclohexane) ; picrate, yellow 

crystals, m. 159-60° (from EtOAc-cyclohexane) . Ill (1.3 g. ) and 

0.72 g. XIX in 40 cc. xylene containing a trace of NaH refluxed 3.5 h. while N 

was bubbled in, and the mixture cooled under N and worked up as described . 

for X gave 1.68 g. (89%) (IX, R = C02Et) (XX), fluffy white crystals, m. 

133- 5° (from C6H6-cyclohexane) (5.74, 5.80). A slow stream of H 
passed 3 h. through 0.587 g. XX and 0.5 g. 10% Pd-C in 30 cc. MeOH, the 
mixture filtered, the filter residue washed with 40 cc. MeOH, the combined 
MeOH solution evaporated in vacuo, the residual yellow oil (0.34 g. ) dissolved 

in 

20 cc. C6H6, the solution evaporated to dryness on the steam bath, this 
treatment 

repeated twice, and the residue washed with MeOH gave 0.21 g. (76%) 
2-carbethoxytryptophan (XXI), small white needles, m. 233-5° 

(decomposition) (from 50 mL. aqueous EtOH) (5.89, 6.19); freshly prepared XXI 
was soluble 

in H20, became less soluble on standing, and could then be recrystd. from 1:1 
EtOH-H20. XXI dried in a desiccator lost 0.7% H20 at 100° in vacuo 
and took up the same amount of H20 again on exposure to air to give a 
material, m. 217-20°. XIX (4.24 g.) and an equivalent amount of XIII in 
PhMe gave 4.98 g. (79%) Et a-carbethoxy-a-nitro-p- (2- 
carbethoxy-3-indolyl ) propionate (XXII), light yellow solid, m. 

134- 5° (from cyclohexane) (5.70, 5.87). To 4.06 g. XXII in 75 cc. 

dry Et20 was added dropwise with stirring 0.23 g. Na in 15 cc. absolute EtOH, 
the mixture refluxed 8 h., the white precipitate filtered off, the filtrate 
diluted 

with 50 cc. hexane, the addnl . precipitate combined with the previous one, 
washed 

with a little Et20, shaken with 70 cc. 3N HC1 and 120 cc. Et20, the aqueous 
layer extracted with several portions of Et20, and the Et20 extract combined 

with 

the Et20 layer, dried, and evaporated in vacuo to give 2.93 g. (88%) Et 
ot-nitro-p- (2-carbethoxy-3-indolyl) propionate (XXIII) , white 
crystals, m. 122-3° (from CHC13-cyclohexane) (5.70, 5.86). XXIII 
(0.3512 g.) in 25 cc. glacial AcOH hydrogenated 2 h. at 70° and 38 
lb. pressure over 0.35 g. 10% Pd-C gave 0.303 g. (94%) Et 

2-carbethoxytryptophan (XXIV), colorless oil (5.76, 5.90, 5.95); HC1 salt, 
m. 213-14° (from C6H6-MeOH) (prepared with dry HC1 in Et20) ; picrate, 



I 



yellow crystals, m. 220-2° (decomposition) (from MeOH) . To 0.2428 g. 
XXIV in 10 cc. Ac20 was added 1 cc. dry pyridine, the mixture let stand 1 h. 
with stirring in ice and then overnight at room temperature, poured on ice, let 
stand 1 h., basified with solid Na2C03, extracted with Et20, and the extract 
washed with 30 cc. 3N HC1 and 20 cc. saturated aqueous CdC12, dried, and 
evaporated in 

vacuo to yield 0.253 g. (91%) N-Ac derivative of XXIV, m. 154-5° (from 
hot cyclohexane containing some MeOAc) . XXIII (0.3343 g.) hydrogenated in 20 
cc. absolute EtOH 80 h. at atmospheric pressure over 0.3 g. Raney Ni, the 
mixture 

worked up as usual, and the resulting slightly yellow oil (0.25 g., 82%), 
chromatographed on Florisil from 50% C6H6-cyclohexane and eluted with 5% 
MeOH in CHC13, gave gummy XXIV. XXIII (1.97 g.) hydrogenated 6 h. at 
80° in glacial AcOH over Pd-C yielded 1.24 g. (68.5%) Et 
2-carbethoxy-bz-tetrahydrotryptophan (XXV), m. 87-7.5° (from 
cyclohexane-CH2C12) (2.89, 5.77, 5.96); HC1 salt, m. 212-14° (from 
C6H6-MeOH) ; picrate, yellow solid, m. 216-19° (decomposition) with 
strong sintering at 134° and from 183° (from CHC13-MeOH 
containing some CC14). 3-Me derivative (XXVI) of XXV, m. 110° (from 
hexane), was prepared from cyclohexanone and AcC ( : NOH) C02Et by the method of 
Treibs and Dinelli (C.A. 29, 4356.4). Tryptophan (XXVII), XI, and XXI 
were chromatographed ascendingly on Whatman Number 1 paper in 80 and 70% 
aqueous 

pyridine, and the chromatograms developed by dipping the air-dried sheets 
into 250 cc. Me2CO containing 0.5 g. ninhydrin and 2 cc. pyridine and drying 
in an oven; the Rf values in 80 and 70% pyridine (given in the indicated 
order) are for: XXVII, 0.51, 0.49; XXI, 0.88, 0.54; and XI, 0.71, 0.59. 
The UV absorption spectra of XXV and XXVI in EtOH are recorded. The 
Xmaximum (log e) values are for: XI 306 (4.205), 227 (4.367); 
XXI 299 (4.108), 230 (4.215); XXV 288 (4.262); and XXVI 287 (4.301). 
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JUNE 2007: CURRENT WINDOWS VERSION IS V8.2, 



CURRENT MACINTOSH VERSION IS V6.0c(ENG) AND V6.0Jc(JP), 
AND CURRENT DISCOVER FILE IS DATED 05 JULY 2007. 

NEWS HOURS STN Operating Hours Plus Help Desk Availability 
NEWS LOGIN Welcome Banner and News Items 

NEWS IPC8 For general information regarding STN implementation of IPC 8 

Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties. 

************** STN Columbus *************** 
FILE 1 HOME ' ENTERED AT 07:27:50 ON 20 AUG 2007 

=> 

=> logoff hold 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.42 0.42 

SESSION WILL BE HELD FOR 120 MINUTES 
STN INTERNATIONAL SESSION SUSPENDED AT 07:29:13 ON 20 AUG 2007 

Connecting via Winsock to STN 



Welcome to STN International! Enter x:x 

LOGINID: SSSPTA1623PAZ 

PASSWORD: 

****** RECONNECTED TO STN INTERNATIONAL ****** 
SESSION RESUMED IN FILE 1 HOME 1 AT 07:34:16 ON 20 AUG 2007 
FILE 1 HOME f ENTERED AT 07:34:16 ON 20 AUG 2007 



COST IN U.S. DOLLARS 



SINCE FILE TOTAL 



FULL ESTIMATED COST 

=> file reg 

COST IN U.S. DOLLARS 

FULL ESTIMATED COST 



ENTRY 
0.42 



SINCE FILE 
ENTRY 
0.63 



SESSION 
0.42 



TOTAL 
SESSION 
0.63 



FILE , REGISTRY ! ENTERED AT 07:34:46 ON 20 AUG 2007 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2007 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 



STRUCTURE FILE UPDATES: 
DICTIONARY FILE UPDATES: 



19 AUG 2007 HIGHEST RN 944998-48-5 
19 AUG 2007 HIGHEST RN 944998-48-5 



New CAS Information Use Policies, enter HELP USAGETERMS for details. 

TSCA INFORMATION NOW CURRENT THROUGH June 29, 2007 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

REGISTRY includes numerically searchable data for experimental and 
predicted properties as well as tags indicating availability of 
experimental property data in the original document. For information 
on property searching in REGISTRY, refer to: 

http : //www. cas . org/support/ stngen/stndoc/properties . html 

=> 

Uploading C:\Documents and Settings\PZucker\My Documents \Examination Auxiliary 
files\10531382\10531382 carbonyloxy subset. str 



LI 



STRUCTURE UPLOADED 



=> d 11 

LI HAS NO ANSWERS 
LI STR 




Structure attributes must be viewed using STN Express query preparation. 



=> search 11 sss sam 

SAMPLE SEARCH INITIATED 07:35:53 FILE 1 REGISTRY 1 
SAMPLE SCREEN SEARCH COMPLETED - 11 TO ITERATE 



100.0% PROCESSED 11 ITERATIONS 

SEARCH TIME: 00.00.01 



0 ANSWERS 



FULL FILE PROJECTIONS: 

PROJECTED ITERATIONS: 
PROJECTED ANSWERS: 



ONLINE **COMPLETE** 
BATCH **COMPLETE+* 

22 TO 418 
0 TO 0 



L2 



0 SEA SSS SAM LI 



=> search 11 sss full 

FULL SEARCH INITIATED 07:36:04 FILE 'REGISTRY' 
FULL SCREEN SEARCH COMPLETED - 215 TO ITERATE 



100.0% PROCESSED 215 ITERATIONS 

SEARCH TIME: 00.00.01 



0 ANSWERS 



L3 



0 SEA SSS FUL LI 



=> 



Uploading C:\Documents and Settings\PZucker\My Documents \ Examination Auxiliary 
files\10531382\10531382 carbonyloxyalkyl esters. str 



L4 



STRUCTURE UPLOADED 



=> d 14 

L4 HAS NO ANSWERS 
L4 STR 




Structure attributes must be viewed using STN Express query preparation. 



=> search 14 sss sam 

SAMPLE SEARCH INITIATED 07 : 38 : 55 FILE 1 REGISTRY 1 
SAMPLE SCREEN SEARCH COMPLETED - 1599 TO ITERATE 



100.0% PROCESSED 1599 ITERATIONS 

SEARCH TIME: 00.00.01 



2 ANSWERS 



FULL FILE PROJECTIONS: 

PROJECTED ITERATIONS: 
PROJECTED ANSWERS: 



ONLINE * ^COMPLETE* * 
BATCH * * COMPLETE* * 

29582 TO 34378 
2 TO 124 



L5 

=> d scan 



2 SEA SSS SAM L4 



L5 2 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, mono [ [ [ [ 2-benzoyl-l- ( 4-chlorobenzoyl ) -2- ( 1, 1- 

dimethylethyl) hydrazino] carbonyl] oxy] methyl] ester (9CI) 
MF C23 H23 CI N2 08 
CI COM 



CI 




o 

II 

C- Ph 
I 

O N- Bu-t 

II I 

C- N— C- 0- CH2- 0- C— CH2- CO2H 



**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



HOW MANY MORE ANSWERS DO YOU WISH TO SCAN? (1) :0 



Uploading C:\Documents and Settings\PZucker\My Documents\Examination Auxiliary 
files\10531382\10531382 C-carbonyloxyalkyl esters. str 

L6 STRUCTURE UPLOADED 

=> d 16 

L6 HAS NO ANSWERS 
L6 STR 




Structure attributes must be viewed using STN Express query preparation. 



=> search 16 sss sam 

SAMPLE SEARCH INITIATED 07:40:58 

SAMPLE SCREEN SEARCH COMPLETED - 



FILE 'REGISTRY' 

1598 TO ITERATE 



100.0% PROCESSED 1598 ITERATIONS 

SEARCH TIME: 00.00.01 



0 ANSWERS 



FULL FILE PROJECTIONS: 

PROJECTED ITERATIONS: 
PROJECTED ANSWERS: 



ONLINE * * COMPLETE* * 
BATCH ** COMPLETE** 

29562 TO 34358 
0 TO 0 



L7 



0 SEA SSS SAM L6 



=> search 16 sss full , 

FULL SEARCH INITIATED 07:41:11 FILE 'REGISTRY* 
FULL SCREEN SEARCH COMPLETED - 31429 TO ITERATE 



100.0% PROCESSED 31429 ITERATIONS 
SEARCH TIME: 00.00.01 



26 ANSWERS 



L8 26 SEA SSS FUL L6 

=> d scan 

L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN D-Mannonic acid, 5-0- (2-O-acetyl-D-mannopyranosyl ) - , 18- ( 2-carboxy-3- 
hydroxyphenyl) -l-methyl-17-oxooctadecyl ester, 2-acetate 6- (hydrogen 
propanedioate ) ( 9CI ) 

MF C45 H68 021 

Absolute stereochemistry. Rotation (-) . 
Currently available stereo shown. 




OAc OH OAc 



**PROPERTY DATA AVAILABLE IN THE 1 PROP 1 FORMAT** 



HOW MANY MORE ANSWERS DO YOU WISH TO SCAN? (1) :26 

L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, mono [[ (2, 4-dimethylbenzoyl ) oxy] methyl] ester (9CI) 
MF C13 H14 06 




**PROPERTY DATA AVAILABLE IN THE 1 PROP 1 FORMAT** 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN 2-Butenedioic acid (2E)-, bis (2-ethylhexyl ) ester, polymer with 

ethenylbenzene, 2, 5-furandione and 2- [ (2-methyl-l-oxo-2-propenyl ) oxy] ethyl 
hydrogen propanedioate (9CI) 

MF (C20 H36 04 . C9 H12 06 . C8 H8 . C4 H2 03)x 

CI PMS 



CM 1 



H2C O 0 
Me- C- C~ O- CH2~ CH2 - 0~ C~ CH2~ CO2H 

CM 2 

Double bond geometry as shown. 




Bu-n 



n-Bu Et 



CM 3 



CM 



H2C= CH— Ph 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN 2-Propenoic acid, 2-methyl-, (2-methylphenyl) methyl ester, polymer with 
a-hydro-oo- [ ( 2-methyl- l-oxo-2 -propenyl ) oxy] poly [oxy (1, 3-dioxo- 
1, 3-propanediyl) oxy-2-butene-l, 4-diyl] (9CI) 

MF (C12 H14 02 . (C7 H8 04 ) n C4 H6 02)x 

CI PMS 

CM 1 



H- 



O O 
II II 

- 0- C- CH2 - C~ O— CH2~ CH= CH~ CH2" 



O CH2 

II II 

- O- C- C- Me 



_J n 



CM 2 




CH2-0- C- C— Me 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Galactitol, 1, 2 : 5, 6-dianhydro-, bis (hydrogen propanedioate) (9CI) 
MF C12 H14 O10 

Relative stereochemistry. 



O 




**PROPERTY DATA AVAILABLE IN THE " PROP 1 FORMAT** 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Hexonic acid, 5-0- (2-O-acetylhexopyranosyl ) -, 18- (2-carboxy-3- 

hydroxyphenyl) -1-methyloctadecyl ester, 2-acetate 6- (hydrogen 

propanedioate) (9CI) 
MF C45 H70 O20 




OAc OH OAc 



** PROPERTY DATA AVAILABLE IN THE ' PROP 1 FORMAT** 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, mono [( 3-methyl-l-oxobutoxy) methyl] ester (9CI) 
MF C9 HI 4 06 



HO2C- CH2- C- O- CH2- O- C~ Bu-i 



** PROPERTY DATA AVAILABLE IN THE 'PROP* FORMAT** 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN 2-Propenoic acid, 2 -methyl-, tridecyl ester, polymer with dodecyl 
2-propenoate and 2-hydroxyethyl 2-propenoate, 2-[(l-oxo-2- 
propenyl) oxy] ethyl propanedioate (9CI) 

MF (C17 H32 02 . C15 H28 02 . C5 H8 03) x . x C8 H10 06 



O 



O 



CM 



1 



o o 



II II 



H2 C— CH- C- O- CH2 ~ CH2 - 0- C- CH2 - C02 H 



CM 



2 



CM 



3 



Me- ( CH2 ) 12 - O- C- C- Me 



CM 



4 



O 




CM 



5 



O 

II 

HO- CH2 - CH2 - O— C~ CH= CH2 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, mono [2, 3-bis [ [ (9Z ) -l-oxo-9-octadecenyl ] oxy] propyl] 

ester (9CI) 
MF C42 H74 08 

Double bond geometry as shown. 



PAGE 1-A 



H02C 



(CH 2 )7 Z / (CH 2 )7 



Me 




(CH 2 )7 Z (CH 2 )7" 



PAGE 1-B 



-Me 



**PROPERTY DATA AVAILABLE IN THE 1 PROP 1 FORMAT** 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, mono [ [ [ ( 3, 3-dimethyl-4 , 4-dioxido-7-oxo-4-thia-l- 

azabicyclo [3 . 2 . 0] hept-2-yl ) carbonyl] oxy]methyl] ester, (2S-cis) - (9CI) 
MF C12 HIS N 09 S 
CI COM 



Absolute stereochemistry. 



O O Me 

■ it / 



Me 



if 




C0 2 H 



**PROPERTY DATA AVAILABLE IN THE 1 PROP 1 FORMAT** 

L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN. 



IN D-Mannonic acid, 5-0- (2-0-acetyl-D-mannopyranosyl ) -, 16- ( 2-carboxy-3- 
hydroxyphenyl ) -1-methylhexadecyl ester, 2-acetate 6- (hydrogen 
propanedioate) 

MF C43 H66 020 

Absolute stereochemistry. Rotation (-) . 
Currently available stereo shown. 




C02H OAc OH OAc 



**PR0PERTY DATA AVAILABLE IN THE 'PROP 1 FORMAT** 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, mono [ (2-ethyl-l-oxobutoxy) methyl] ester (9CI) 
MF CIO H16 06 



O O 

II II 
H02C- CH2- C- O- CH2~ 0~ C~ CHEt2 



**PROPERTY DATA AVAILABLE IN THE ? PROP 1 FORMAT** 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, mono [2- [ [1-oxo-ll- (2, 4, 6-triiodophenoxy ) undecyl] oxy] -1- 

[ [ [1-oxo-ll- (2,4, 6-triiodophenoxy) undecyl] oxy] methyl ] ethyl] ester (9CI) 
MF C40 H52 16 O10 



PAGE 1-A 

0 




PAGE 1-B 



**PROPERTY DATA AVAILABLE IN THE 1 PROP f FORMAT** 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Poly [oxy (methyl- 1, 2-ethanediyl ) ] , a- (carboxyacetyl) -co- [ (2- 

methyl-l-oxo-2-propenyl ) oxy] - ( 9CI ) 
MF (C3 H6 0)n C7 H8 05 
CI IDS, PMS, COM 



H02C- CH2-C- 



O- (C3H6) 



0 CH2 

II II 
-O- C- C~ Me 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, mono [2- [ (2-methyl-l-oxo-2-propenyl) oxy] ethyl] ester 

(9CI) 
MF C9 H12 06 
CI COM 



H 2 C O O 

II II II 
Me- C~ C- O- CH2~ CH2 ~ 0~ C~ CH2~ CO2H 

**PROPERTY DATA AVAILABLE IN THE •PROP' FORMAT** 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, 1- [2- [ (2-methyl-l-oxo-2-propenyl) oxy] ethyl] ester, 
polymer with cyclohexyl 2-methyl-2-propenoate and methyl 
2-methyl-2-propenoate 

MF (C10 H16 02 . C9 H12 06 . C5 H8 02)x 

CI PMS 

CM 1 



H 2 C o O 

II II II 
Me- C- C- O- CH2~ CH2 ~ 0~ C~ CH2~~ CO2H 



CM 2 




O CH2 

II II 
O— C- C- Me 



CM 3 

H 2 C o 

II II 
Me— C- C- OMe 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, mono [2- [ (2-methyl-l-oxo-2-propenyl ) oxy] ethyl ] ester, 
polymer with 1, 2-ethanediyl bis (2-methyl-2-propenoate) and methyl 
2-methyl-2-propenoate ( 9CI ) 

MF (CIO H14 04 . C9 H12 06 . C5 H8 02) x 

CI PMS 

CM 1 



H2C O O 

II II II 
Me- C- C~ O- CH2~ CH2~ 0~ C~ CH2~ CO2H 



CM 2 

H2C o O CH2 

II II II .11 

Me- C- C- O- CH2- CH2 — 0~ C~ C~ Me 

CM 3 



H 2 C o 

II II 
Me- C- C- OMe 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, mono [ (2 , 2-dimethyl-l-oxopropoxy) methyl] ester (9CI) 



MF 



C9 H14 06 



o 



o 



H02C- CH2" C~ O- CH2~ O- C- Bu-t 



**PROPERTY DATA AVAILABLE IN THE 1 PROP 1 FORMAT** 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Poly [oxy (methyl-1, 2-ethanediyl ) ] , a- ( carboxyacetyl ) -co- [ (2- 

methyl-l-oxo-2-propenyl) oxy] polymer with ethenylbenzene (9CI) 
MF (C8 H8' . (C3 H6 0)n C7 H8 05) x 
CI PMS 



CM 2 



H2C= CH— Ph 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, mono [2- [ (2-methyl-l-oxo-2-propenyl ) oxy] ethyl] ester, 
polymer with 2- (ethenylamino) -2-methyl-l-propanesulf onic acid and methyl 
2-propenoate (9CI) 

MF (C9 H12 O6 . C6 H13 N 03 S . C4 H6 02) x 

CI PMS 



CM 



1 



O 




HO2C— CH2-C 



o- (C 3 H 6 ) 



n 



CM 



1 



H2C O O 




Me- C~ C- O- CH2 ~ CH2 - O- C~ CH2 ~ CO2 H 



CM 2 



NH— CH= CH2 

I 

Me- C- CH2~ SO3H 
Me 



CM 3 

O 
II 

MeO- C~ CH= CH2 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, mono [2- [ [ ( 3-methyl-l, 4-dioxido-2- 

quinoxalinyl) carbonyl] oxy] ethyl] ester, sodium salt (9CI) 
MF C15 H14 N2 08 . Na 




O O 

II II 
C— O- CH2~ CH2~ O- C- CH2~ CO2H 



Na 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, mono [2- [[( 3-methyl-l, 4-dioxido-2- 

quinoxalinyl) carbonyl] oxy] ethyl] ester (9CI) 
MF C15 H14 N2 08 
CI COM 




O O 

II II 

C— O- CH2~ CH2~ O— C- CH2~ CO2H 



**PROPERTY DATA AVAILABLE IN THE 1 PROP 1 ■ FORMAT** 



L8 2 6 ANSWERS REGISTRY COPYRIGHT 2 007 ACS on STN 

IN Propanedioic acid, mono [( ace tyloxy) methyl ] ester (9CI) 

MF C6 H8 06 



O 

AcO- CH2~ O- C~ CH2~ CO2H 



**PROPERTY DATA AVAILABLE IN THE 1 PROP 1 FORMAT** 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Propanedioic acid, mono [2~ [( l-oxo-2-propenyl ) oxy] ethyl] ester (9CI) 

MF C8 H10 06 

CI COM 



o o 

II II 

H2C= CH- C~ O- CH2~ CH2-O- C~ CH2~ CO2H 



**PROPERTY DATA AVAILABLE IN THE 1 PROP f FORMAT** 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN 

IN Poly [oxy (1, 3-dioxo-l, 3-propanediyl ) oxy-2-butene-l, 4-diyl] , 

a-hydro-o- [ (2-methyl-l-oxo-2-propenyl ) oxy] - (9CI) 
MF (C7 H8 04 )n C4 H6 02 
CI PMS, COM 



O O 

II II 

- O— C— CH2~ C- O- CH2~ CH= CH~ CH2~ 



O CH2 

II II 

O- C- C- Me 



J n 



L8 26 ANSWERS REGISTRY COPYRIGHT 2007 ACS on STN - 

IN Propanedioic acid, mono [ [ [ (3, 3-dimethyl-4 , 4-dioxido-7-oxo-4-thia-l- 
azabicyclo [3.2.0] hept-2-yl ) carbonyl] oxy] methyl] ester, sodium salt, 
(2S-cis)- (9CI) 

MF C12 H15 N 09 S . Na 

Absolute stereochemistry. 




ALL ANSWERS HAVE BEEN SCANNED 



=> e Propanedioic acid, mono (2- (( l-oxo-2-propenyl ) oxy) ethyl ) ester/cn 

El * 1 PROPANEDIOIC ACID, MONO ( 2- ( ( 1- ( 1 , 1 1 -BI PHENYL ) - 4 - YL- 1-METHYLE 

THOXY) CARBON YL) - 1 -METH YLH YDRAZ I DE ) /CN 
E2 1 PROPANEDIOIC ACID, MONO ( 2- ( ( 1-OXO-ll- ( 2 , 4 , 6-TRI IODOPHENOXY) U 

NDECYL) OXY) -1- ( ( (1-0X0-11- ( 2 , 4 , 6-TRI IODOPHENOXY) UNDECYL) OXY) 

METHYL) ETHYL) ESTER/ CN 
E3 1 — > PROPANEDIOIC ACID, MONO ( 2- (( 1-0X0-2-PR0PENYL) OXY) ETHYL) ESTE 

R/CN 

E4 1 PROPANEDIOIC ACID, MONO (2- ( (2- ( (3- (CARBOXYMETHOXY) -3-OXOPROP 

YL) AMINO) ETHYL) AMINO) ETHYL) ESTER/ CN 
E5 1 PROPANEDIOIC ACID, MONO (2- ( ( 2 -AMINO- 1, 6-DIHYDRO- 6-0X0- 9H- PUR 

IN-9-YL) METHOXY) ETHYL) ESTER/ CN 
E6 1 PROPANEDIOIC ACID, MONO (2- ( (2-METHYL-1-OXO-2-PROPENYL) OXY) ET 

HYL) ESTER/CN 

E7 1 PROPANEDIOIC ACID, MONO ( 2- ( (2-METHYL-1-OXO-2-PROPENYL) OXY) ET 

HYL) ESTER, POLYMER WITH { E) -BIS ( 2-ETHYLHEXYL) 2 - BUT ENED I OAT 
E, ETHENYLBENZENE AND 2 , 5-FURANDIONE/CN 
E8 1 PROPANEDIOIC ACID, MONO ( 2- ( ( 2-METHYL-1-OXO-2-PROPENYL) OXY) ET 

HYL) ESTER, POLYMER WITH 1, 2-ETHANEDIYL BIS ( 2-METHYL-2-PROPE 
NOATE) AND METHYL 2-METHYL-2-PROPENOATE/CN 
E9 1 PROPANEDIOIC ACID, MONO ( 2- ( ( 2-METHYL-1-OXO-2-PROPENYL) OXY) ET 

HYL) ESTER, POLYMER WITH 2- (ETHENYLAMINO) -2-METHYL-l-PROPANE 
SULFONIC ACID AND METHYL 2-PROPENOATE/CN 
E10 1 PROPANEDIOIC ACID, MONO ( 2- (( 3 -CARBOXY- 1-0X0 PROPYL) AMINO) -1- ( 

( (3-CARBOXY-l-OXOPROPYL) AMINO) METHYL) ETHYL) ESTER/CN 
Ell 1 PROPANEDIOIC ACID, MONO ( 2- (( 3-CARBOXY-l-OXOPROPYL) AMINO) -1- ( 

( (3-CARBOXY-l-OXOPROPYL) AMINO) METHYL) ETHYL) ESTER, TRISODIUM 
SALT/CN 

E12 1 PROPANEDIOIC ACID, MONO ( 2- ( ( 4- ( ( 2-METHYLPHENYL) AMINO) -3- ( 1-0 

XOBUTYL) -8-QUINOLINYL) OXY) ETHYL) ESTER/CN 

=> e3 

L9 1 "PROPANEDIOIC ACID, MONO ( 2- (( 1-0X0-2-PR0PENYL) OXY) ETHYL) ESTER"/ 

CN 

=> d 19 

L9 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2007 ACS on STN 

RN 186613-83-2 REGISTRY 

ED Entered STN: 27 Feb 1997 

CN Propanedioic acid, mono [2- [( l-oxo-2-propenyl ) oxy] ethyl] ester 
(9CI) (CA INDEX NAME) 



MF 
CI 
SR 
LC 



C8 H10 06 

COM 

CA 

STN Files: 



CA, CAPLUS 



0 O 




H2C= CH~ C- O- CH2~ CH2~ O- C— CH2~ C02H 



**PROPERTY DATA AVAILABLE IN THE 1 PROP 1 FORMAT** 



1 REFERENCES IN FILE CA (1907 TO DATE) 

1 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 

1 REFERENCES IN FILE CAPLUS (1907 TO DATE) 



=> file caplus 

COST IN U.S. DOLLARS 



SINCE FILE 
ENTRY 
356.05 



TOTAL 
SESSION 
356.68 



FULL ESTIMATED COST 



FILE 1 CAPLUS 1 ENTERED AT 07:42:37 ON 20 AUG 2007 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2007 AMERICAN CHEMICAL SOCIETY (ACS) 



Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided to assist you in searching 
databases on STN. Any dissemination, distribution, copying, or storing 
of this information, without the prior written consent of CAS, is 
strictly prohibited. 
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=> d 110 ti fbib abs 

L10 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2007 ACS on STN 

TI Ultraviolet ray-curable adhesive compositions for metal hubs 

AN 1997:140496 CAPLUS «LOGINID :: 20070820» 

DN 126:145194 

TI Ultraviolet ray-curable adhesive compositions for metal hubs 

IN Ooshima, Kensho 

PA Tosoh Corp, Japan 

SO Jpn. Kokai Tokkyo Koho, 5 pp. 



=> 19 
L10 



1 L9 



CODEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 08325526 A 19961210 JP 1995-136978 19950602 

JP- 1995-136978 19950602 

AB The compns., useful for bonding metal hubs to optical recording disks 
having resin substrates , contain carboxylic acid group-having 
(meth) acrylates and photocuring initiators. Thus, 2- 
acryloyloxyethylmalonic acid 50, tetrahydrof urf uryl acrylate 20, 
trimethylolpropane triacrylate 20, spiroglycol urethane diacrylate 10, 
4-dimethylaminoacetophenone 5, and benzophenone 5 g were mixed, coated on 
a disk, and cured in UV light with a metal hub to give a test piece 
showing adhesive strength 48 kg/cm2 initially and 37 kg/cm2 after 2000 h 
at 80°. 



=> e Propanedioic acid, mono (( (2, 4-dimethylbenzoyl ) oxy) ) methyl ) ester/cn 

REGlstRY INITIATED 
Substance data EXPAND from CAS REGISTRY in progress... 



El 1 PROPANEDIOIC ACID, MONO ( ( ( 1R, 4AS , 10AR) -1 , 2 , 3 , 4 , 4A, 9 , 10 , 10A-O 

CTAHYDRO-1, 4 A- DIMETHYL- 7- ( 1-METHYLETHYL) - 1 - PHENANTHREN YL ) MET 
HYL) ESTER/CN 

E2 1 PROPANEDIOIC ACID, MONO ( ( (IS, 4AS, 4BS, 7R, 10AS ) -7-ETHENYL-l, 2, 

3, 4, 4A, 4B, 5, 6, 7, 8, 10, 1 OA- DODECAH YDRO- 1 , 4A, 7 -TRIMETH YL- 1 - PHEN 
ANTHREN YL ) METHYL ) ESTER/ CN 

E3 0 — > PROPANEDIOIC ACID, MONO ((( 2 , 4-DIMETHYLBENZOYL) OXY) ) METHYL) E 

STER/CN 

E4 1 PROPANEDIOIC ACID, MONO {(( 2 , 4-DIMETHYLBENZOYL) OXY) METHYL) ES 

TER/CN 

E5 1 PROPANEDIOIC ACID, MONO ( ( (2- ( ( 2-FLUORO PHENYL ) METHOXY) PHENYL) 

METHYLENE) HYDRAZIDE) , ION ( 1- ) /CN 
E6 1 PROPANEDIOIC ACID, MONO ( ( (2- (2- ( ( ( 4-ETHENYLPHENYL) METHYL) THI 

O) ETHOXY) ETHYL) THI O) METHYL) ESTER/ CN 
E7 1 PROPANEDIOIC ACID, MONO ( ( ( 2-BROMOBENZO ( B) THIEN-3-YL) METHYLEN 

E) HYDRAZIDE) , ION(l-)/CN 
E8 1 PROPANEDIOIC ACID, MONO ( ( (2S, 4 AS, 4 BR, 8AR) -2-ETHENYL-l, 2,3,4, 

4A, 4B, 5, 6, 7, 8, 8A, 9 -DODECAH YDRO- 4 B, 8 , 8-TRIMETHYL-2-PHENANTHRE 

NYL) METHYL) ESTER/CN 
E9 1 PROPANEDIOIC ACID, MONO ( ( ( 2S, 5S ) -2 , 3 , 4 , 5 , 6, 8-HEXAHYDRO-l-MET 

HYL-2- (1-METHYLETHYL) -3-OXO-1H-PYRROLO ( 4 , 3 , 2-GH) -1, 4-BENZODI 

AZONIN-5-YL) METHYL) ESTER/CN 
E10 1 PROPANEDIOIC ACID, MONO ((( 3-METHOXYPHENYL) METHYLENE) HYDRAZ ID 

E) /CN 

Ell 1 PROPANEDIOIC ACID, MONO ( ( ( 3AR, 5R, 6S, 7S, 7AR) -HEXAHYDRO-6, 7-DI 

HYDROXY- 3- ( 2 -HYDROX YPHEN YL ) -2-OXO-2H-PYRANO ( 2 , 3-D) OXAZOL-5-Y 
L ) METHYL ) ESTER/ CN 

E12 1 PROPANEDIOIC ACID, MONO ( ( ( 3R, 4S ) -4- ( 4-FLUOROPHENYL) -1- ( PHENO 

XYCARBONYL) -3-PIPERIDINYL) METHYL) ESTER/CN 



=> file reg 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.47 362.78 
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• 
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COST IN U.S. DOLLARS SINCE FILE 

ENTRY 

FULL ESTIMATED COST 0.45 

DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) SINCE FILE 

ENTRY 

CA SUBSCRIBER PRICE 0.00 

FILE 1 REGISTRY 1 ENTERED AT 07:46:04 ON 20 AUG 2007 
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 
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provided by InfoChem. 
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http: //www. cas . org/ support/ stngen/stndoc/properties . html 



TOTAL 
SESSION 
363.23 

TOTAL 
SESSION 
-0.78 



=> e Propanedioic acid, mono ((( 2 , 4-dimethylbenzoyl ) oxy) ) methyl ) ester/cn 

El 1 PROPANEDIOIC ACID, MONO ( ( ( 1R, 4AS, 10AR) -1, 2, 3, 4 , 4A, 9, 10, 10A-O 

CTAHYDRO-1, 4A- DIMETHYL- 7- ( 1-METHYLETHYL) -1-PHENANTHRENYL) MET 

HYL) ESTER/CN 

E2 1 PROPANEDIOIC ACID, MONO ( ( (IS, 4 AS , 4 BS , 7 R, 1 OAS ) - 7 - ETHEN YL- 1,2, 

3,4,4A,4B,5,6,7,8,10, 10A-DODECAHYDRO-1 , 4 A, 7-TRIMETHYL-l-PHEN 
ANTHRENYL) METHYL) ESTER/CN 

E3 0 — > PROPANEDIOIC ACID, MONO ((( 2 , 4-DIMETHYLBENZOYL) OXY) ) METHYL) E 

STER/CN 

E4 1 PROPANEDIOIC ACID, MONO ((( 2 , 4-DIMETHYLBENZOYL) OXY) METHYL) ES 

TER/CN 

E5 1 PROPANEDIOIC ACID, MONO ( ( (2- ( ( 2-FLUOROPHENYL) METHOXY) PHENYL) 

METHYLENE ) HYDRAZ I DE ) , ION(l-)/CN 
E6 1 PROPANEDIOIC ACID, MONO ( ( ( 2- ( 2- ( ( ( 4-ETHENYLPHENYL) METHYL) THI 

O) ETHOXY) ETHYL) THIO) METHYL) ESTER/CN 
E7 1 PROPANEDIOIC ACID, MONO ( ( ( 2-BROMOBENZO ( B) THIEN-3-YL) METHYLEN 

E) HYDRAZ IDE) , ION(l-)/CN 
E8 1 PROPANEDIOIC ACID, MONO ( ( (2S, 4 AS, 4 BR, 8AR) -2-ETHENYL-l, 2,3,4, 

4A, 4B, 5, 6, 7, 8, 8A, 9-DODECAHYDRO-4B, 8, 8-TRIMETHYL-2-PHENANTHRE 

NYL) METHYL) ESTER/CN 
E9 1 PROPANEDIOIC ACID, MONO ( ( (2S,5S)-2,3,4,5,6, 8-HEXAHYDRO-l-MET 

HYL-2- (1-METHYLETHYL) -3-OXO-1H-PYRROLO ( 4 , 3 , 2-GH) -1, 4-BENZODI 

AZONIN-5-YL) METHYL) ESTER/CN 
E10 1 PROPANEDIOIC ACID, MONO ((( 3-METHOXYPHENYL) METHYLENE) HYDRAZ ID 

E) /CN 

Ell 1 PROPANEDIOIC ACID, MONO ( ( ( 3AR, 5R, 6S, 7S, 7AR) -HEXAHYDRO-6, 7-DI 

HYDROXY- 3- (2-HYDROXYPHENYL) -2-OXO-2H-PYRANO ( 2 , 3-D) OXAZOL-5-Y 
L) METHYL) ESTER/CN 

E12 1 PROPANEDIOIC ACID, MONO ( ( ( 3R, 4S ) -4- ( 4-FLUOROPHENYL) -1- ( PHENO 

XYCARBONYL) -3-PIPERIDINYL) METHYL) ESTER/CN 

=> e4 

Lll 1 "PROPANEDIOIC ACID, MONO (( (2 , 4-DIMETHYLBENZOYL) OXY) METHYL) ESTER 

"/CN 

=> d 111 

Lll ANSWER 1 OF 1 REGISTRY COPYRIGHT 2007 ACS on STN 

RN 683251-19-6 REGISTRY 

ED Entered STN: 19 May 2004 

CN Propanedioic acid, mono [[ (2, 4-dimethylbenzoyl ) oxy] methyl ] ester 

(9CI) (CA INDEX NAME) 
MF C13 H14 06 
SR CA 

LC STN Files: CA, CAPLUS 




**PROPERTY DATA AVAILABLE IN THE 1 PROP 1 FORMAT** 
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=> file caplus 

COST IN U.S. DOLLARS 



SINCE FILE 
ENTRY 
7.35 



TOTAL 
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370.58 



FULL ESTIMATED COST 



DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) 



SINCE FILE 
ENTRY 
0.00 



TOTAL 
SESSION 
-0.78 



CA SUBSCRIBER PRICE 



FILE 1 CAPLUS 1 ENTERED AT 07:46:55 ON 20 AUG 2007 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2007 AMERICAN CHEMICAL SOCIETY (ACS) 



Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided to assist you in searching 
databases on STN. Any dissemination, distribution, copying, or storing 
of this information, without the prior written consent of CAS, is 
strictly prohibited. 

FILE COVERS 1907 - 20 Aug 2007 VOL 147 ISS 9 
FILE LAST UPDATED: 19 Aug 2007 (20070819/ED) 

Effective October 17, 2005, revised CAS Information Use Policies apply. 
They are available for your review at: 

http : / /www. cas .org/ inf opol icy . html 



=> d 112 ti fbib abs 

L12 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2007 ACS on STN 
TI Process for preparation of malonic acid monoesters 
AN 2004:354912 CAPLUS «LOGINID: : 20070820» 
DN 140:374903 

TI Process for preparation of malonic acid monoesters 

IN Sawabe, Takehiko; Aihara, Kazuhiro; Atsumi, Kunio; Ajito, Keiichi 

PA Meiji Seika Kaisha, Ltd., Japan 

SO PCT Int. Appl., 41 pp. 

CODEN: PIXXD2 
DT Patent 
LA Japanese 
FAN.CNT 2 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI WO 2004035540 Al 20040429 WO 2003-JP13319 20031017 
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1 Lll 



AU 2003301426 



EP 1561748 



FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 

JP 2002-304630 
JP 2003-50293 
Al 20040504 AU 2003-301426 
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JP 2003-50293 
WO 2003-JP13319 
Al 20050810 EP 2003-756680 
R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, 
IE, SI, LT, LV, FI, RO, MK, CY, AL, TR, BG, CZ, 

JP 2002-304630 
JP 2003-50293 
WO 2003-JP13319 
Al 20051208 US 2005-531382 
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JP 2002-304630 A 20021018 

WO 2003-JP13318 W 20031017 

OS MARPAT 140:374903 

AB This invention pertains to a method for producing malonic acid monoesters 
with general formula of H02CCH2C02R [where R = a group which is easily 
hydrolyzed in vivo] or salts, which comprises reacting malonic acid with 
halide in the presence of a base. For example, acetoxymethyl bromide was 
reacted with malonic acid in THF in the presence of N,N- 

diisopropylethylamine to give malonic acid mono-acetoxymethyl ester. Thi 
invention provides a method to make malonic acid monoesters with" low cost 
RE.CNT 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 



=> file rweg 

1 RWEG 1 IS NOT A VALID FILE NAME 
SESSION CONTINUES IN FILE 1 CAPLUS 1 

Enter "HELP FILE NAMES" at an arrow prompt (=>) for a list of files 
that are available. If you have requested multiple files, you can 
specify a corrected file name or you can enter "IGNORE" to continue 
accessing the remaining file names entered. 



=> file reg 

COST IN U.S. DOLLARS 



FULL ESTIMATED COST 



SINCE FILE TOTAL 
ENTRY SESSION 
11.19 381.77 
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on property searching in REGISTRY, refer to: 
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=> e Propanedioic acid, mono (( 3-methyl-l-oxobutoxy) methyl ) ester/cn 
El 1 PROPANEDIOIC ACID, MONO ( (3- ( 9-ACRIDINYLAMINO) -5-AMINOPHENYL) 

METHYL) ESTER/CN 

E2 1 PROPANEDIOIC ACID, MONO (( 3-METHYL-l , 4-DI OX IDO-2- QUI NOXALINYL 

) METHYL) ESTER/CN 

E3 1 — > PROPANEDIOIC ACID, MONO (( 3-METHYL-l -OXOBUTOXY) METHYL) ESTER/ 

CN 

E4 1 . PROPANEDIOIC ACID, MONO (( 3 -METHYL- 2 -QUI NOXALINYL) METHYL) EST 

ER, N,N'-DIOXIDE/CN 

E5 1 PROPANEDIOIC ACID, MONO ( ( 3-PHENYL-2-PROPENYLIDENE) HYDRAZIDE) 

/CN 

E6 1 PROPANEDIOIC ACID, MONO (( 3- PROPYL- 2 -QUI NOXALINYL) METHYL) EST 

ER, N,N' -DIOXIDE/ CN 

E7 % 1 PROPANEDIOIC ACID, MONO (( 3- PYRI DIN YLMETHYLENE) HYDRAZIDE) /CN 

E8 1 PROPANEDIOIC ACID, MONO ( (3E) -4- (1, 4-DIHYDRO-3, 8-DIHYDROXY-l , 

4-DIOXO-2-NAPHTHALENYL) -3-BUTENYL) ESTER/CN 
E9 1 PROPANEDIOIC ACID, MONO ( (3S, 4AR, 6AS, 9AR, US, 13AR, 13BS, 15AS, 1 

5BR)-2,3,4,4A,5,6,6A,7,9,9A, 10, 11, 12,13, 13A, 13B, 14,15, 15A, 15 

B-EICOSAHYDRO-ll-HYDROXY-4, 4, 6A, 10, 10, 13A, 15B-HEPTAMETHYL-1H 

-CYCLOHEPTA(l, 2-A: 5, /CN 
E10 1 PROPANEDIOIC ACID, MONO ( (3S, 5AR, 7AS, 13AR, 13BR) -10- ( ( IS, 3R) -1 

, 3-DIMETHYL-2-OXOPENTYL) -1, 3, 4 , 5A, 6, 7, 7A, 9, 12, 13, 13A, 13B-DOD 

ECAHYDRO-4 , 4 , 7A, 13B-TETRAMETHYL-9 , 12-DIOXO-2H-OXEPINO ( 3 , 2-A) 

XANTHEN-3-YL) ESTER/CN 
Ell 1 PROPANEDIOIC ACID, MONO ( ( 3Z , 5E, 8S, 9E, 11Z , 14S, 16R, 17E, 19E, 24R 

) -14,*16-DIHYDROXY-24-METHYL-2-OXOOXACYCLOTETRACOSA-3, 5, 9, 11, 

17, 19-HEXAEN-8-YL) ESTER/CN 
E12 1 PROPANEDIOIC ACID, MONO (( 4 , 5-DIMETHOXY-2-NITROPHENYL) METHYL) 

ESTER/CN 



=> e3 
L13 



1 "PROPANEDIOIC ACID, MONO (( 3-METHYL-l-OXOBUTOXY) METHYL) ESTER" /CN 



=> d 113 

L13 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2007 ACS on STN 

RN 683251-50-5 REGISTRY 
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CN Propanedioic acid, mono [( 3-methyl-l-oxobutoxy ) methyl ] ester (9CI) 

(CA INDEX NAME) 
MF C9 H14 06 
SR CA 

LC STN Files: CA, CAPLUS 



O O 

II II 

H02C- CH2~ C- O- CH2~ O- C~ Bu-i 

*+PROPERTY DATA AVAILABLE IN THE 1 PROP ? FORMAT** 
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AB .This invention pertains to a method for producing malonic acid monoesters 
with general formula of H02CCH2C02R [where R = a group which is easily 
hydrolyzed in vivo] or salts, which comprises reacting malonic acid with 
halide in the presence of a base. For example, acetoxymethyl bromide was 
reacted with malonic acid in THF in the presence of N,N- 

diisopropylethylamine to give malonic acid mono-acetoxymethyl ester. Thi 
invention provides a method to make malonic acid monoesters with low cost 
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